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1 
This invention relates to apparatus for indi- 
cating and/or recording changes in value or 
quantity of a plurality of separate items and has 
been devised primarily fo enable an up-to-.date 
record to be maintained of the movements of 
goods into and out of a store or the like but is 
capable of other useful applications. 
It is a marrer of common experience that dif- 
ficulty is experienced in maintaining a sufflciently 
up-to-date record of the quantities of each of 
a large number of different kinds of goods, held 
in a store or otherwise under the control of a 
trader when as is commonly the case the hum- 
ber of daily transactions by way of additions to 
and subtraction from the quantities on hand are 
comparatively large in number and concern a 
substantial number of different items. 
Accordingly the general object of this inven- 
tion is fo provide apparatus by means of which a 
continuous record of transactions such as those 
mentioned above may be readily maintained. 
An important subsidiary o.bject of the inven- 
tion is to provide apparatus for the stated pur- 
pose and which, having regard to the nature and 
magnitude of the operations fo be performed 
thereby is hot unduly expensive. 
A further object is to provide apparatus for 
purposes of the kind described and adapted for 
remote control. 
Another object is to provide apparatus which is 
simple to control and operate. 
Yet another object is to provide means for 
printing a record of each transaction. 
Still another object is to provide means 
whereby a plurality of indicating devices may be 
individually controlled from a plurality of sepa- 
rate positions. 
With the foregoing and other objects in view, 
one broad feature of the invention resides in 
apparatus comprising a plurality of individually 
operable indicating means, common actuating 
means adapted for alternative driving engage- 
ment with any of said indicating means, means 
operable to effect coacting driving engagement 
between said actuating means and any required 
indicating means and means operable to actuate 
any indicating means so engaged by the a.ctuating 
means. 
A salient feature of the invention resides in the 
provision of transmitting means adapted to con- 
trol said actuating means electromagnetically 
whereby said transmitting means may be ar- 
ranged ai a, position remote from the actuating 
means. 
Preferably the said indicating means are sup- 
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ported in suitble fixed positions and said actu- 
ating means is movable into register with any of 
said indicating means. 
For this purpose the said indicating means are 
5 preferably mounted on a common support and 
arranged in columns and rows disposed mutually 
af right angles .and said actuating means is sup- 
ported for independent movements in directions 
parallel to said columns and rows. 
10 An important feature of the invention resides 
in selecting any desired indicating means by 
energising .two electromagnets, one of which cor- 
responds fo the row containing such indicating 
means, whfle the other corresponds to the column 
15 containing saine, and in utilising s.aid energised 
magnets fo cause the corresponding movements 
of the actuating means to be arrested when mov- 
ing in either direction it reaches position corre- 
sponding to said energised magnets. 
20 The said magnets are selected and energised 
by the operation of two corresponding switches, 
one for the said rows and the other for said 
columns, and which preferably are returned auto- 
matically fo fixed inoperative positions at the 
25 conclusion of each operation of the apparatus. 
All of said magnets which intervene between posi- 
tions which correspond to such fixed positions 
and the magnets selected are preferably ener- 
gised in succession during the fovward and re- 
30 turn movements of the said switch members for 
the purposes hereinafter described. 
Means associated with said switches are also 
preferably provided for causing said actuating 
means fo be moved in the required direction or 
35 directions when each switch member complotes 
ifs forward or selecting moYements. 
The apparatus also includes switching means 
operable at the termination of certain stages of 
the operation of the apparatus Vo initiate ensuing 
40 operations and thereby ensure that such opera- 
tions are effected in predetermined order. 
Each of said indicating means preferably com- 
prises a counting device having a plurality of 
independently adjustable members which nor- 
45 mally are operable only by said actuating means. 
The said .counting devices may .be adapted te 
record ordinary arithmetical quantities or other 
desired quantities or values, such for example as 
monetary values in any required monetary sys- 
50 rem, weights and measures or the ]ike. 
The said transmitting means incorporate 
means for selecting any particular indicating 
device fo be operated by said movable actuat- 
5OE ing means, and means for predetermining values 
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tobe added to or substracted from the selected 
indicating devices. 
The apparatus also includes transfer means 
ïor recording signals received from said trans- 
mitting means and ïor subsequently effecting 
operation oÏ said common actuating device in 
conformity with such signals. 
Another feature of the invention resides in 
the provision on said common actuating means 
of switch means operable by corresponding ele- 
ments of a counting device engaged thereby fo 
effect the transfer of values ïrom the different 
denominational numbers of said counting de- 
vice fo those oï the next higher denomination 
said switching means being alTanged in circuit 
with the said transfer means. 
The invention also includes in combination a 
plurality oï groups of indicating means each 
group arranged as aïoresaid, a common actuat- 
ing device individual fo each said group and 
means operable ïrom the said transmitting 
means to select and effect operation of any par- 
ticular actuating device and any required indi- 
cating means associated therewith. 
Likewise a plurality of said transmitting 
means may be provided fo control the operation 
oï said common actuating device or any one of 
a plurality oï such actuating devices, interlock- 
ing means being provided whereby only one of 
said transmitting means ai a rime may be op- 
eratively connected fo any particular one of 
said actuating devices. 
Further objects and features of the invention 
are set forth in the ensuing more particular de- 
scription oï the invention. 
In the drawings which show the preferred 
construction of apparatus according fo the in- 
vention: 
Figure 1 is a perspective view showing the 
front of an indicator panel; 
Figure 2 is a diagrammatic view in oblique 
projection showing inter alia means for mov- 
ing the actuating device on the panel; 
Figure 3 is a block diagram showing the func- 
tions oï the principal units oï the apparatus; 
Figure 4 is a view in rear elevation of the 
panel and appurtenant apparatus; 
Figure 5 is a view in vertical section of the 
panel and appurtenant apparatus and is drawn 
to a larger scale. 
Figure 6 is a view in sectional plan of a por- 
tion of the panel and includes a section on the 
line 6--6 oï Figure 5 of a counting device; 
Figure 7 is a view in rear elevation showing 
several of the counting devices supported on the 
panel; 
Figure 8 is a view in rear elevation showing 
a portion of the lower part of the carrier frame 
and switch means thereon. 
Figure 9 is a view in plan and partly in sec- 
tion of driving means for the carrier; 
Figure 10 is a view in end elevation of fric- 
tion operated switching means; 
Figure ll is a view in side elevation and part- 
ly in section of the switching means shown in 
Figure 10 
Figure 12 is a view in elevation of direction 
relays; 
Figure 13 is a view in front elevation of the 
common actuator for the counting devices; 
Figure 14 is a view in rear elevation of the 
common actuator 
Figure 15 is a view in sectional side eleva- 
tion of the actuator; 
Figure 16 is a view fo a larger scale of the 
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means shown in Figure 15 for engaging the 
counting devices; 
Figure 17 is a view in sectional plan of the 
elements shown in Figure 16; 
5 Figure 18 is a view in sectional plan taken 
on the line 8--8 of Figure 15; 
Figure 19 is a view in elevation of one side 
of the actuator and shows the hinged ïrame 
thereof in ifs inoperative position; 
I0 Figure 20 is a view similar fo Figure 19 with 
the hinged frame shown in the operative posi- 
tion; 
Figures 21 and 22 are views similar fo Fig- 
ures 19 and 20 respectively and showing the op- 
15 posite side of the actuator; 
Figure 23 is a view in side elevation oï select- 
ing apparatus; 
Figure 24 is a view in plan of the selecting 
apparatus shown in Figure 23; 
20 Figure 25 is a view in sectional elevation oï 
the selecting apparatus and is taken on the line 
25--25 of Figure 24; 
Figure 26 is a view in sectional end elevation 
taken on the line 2--25 oï Figure 23 and is 
25 drawn fo a larger scale; 
Figure 27 is a view in sectional end e]evation 
taken on the line 27--27 of Figure 23 and is also 
drawn fo a larger scale. 
Figures 28 and 29 are views showing details 
30 of the selecting apparatus; 
Figure 30 is a view of reversini iearing and 
is a section on the line 3"--30 of Figure 23; 
Figure 31 is a view in end elevation and part- 
ly in selection of transfer mechanism; 
35 Figure 32 is a view in sectional elevation tak- 
en on the line 32--32 oï Figure 31 oï portions 
oï the transïer mechanism and is drawn fo a 
larger scale; 
Fi,re 33 is a view in seçtional side elewation 
40 of the transfer mechanism; 
Figure 34 is a view in end elevation oï clutch 
means incorporated in the transfer mechanism; 
Figure 35 is a view in side elevation of the 
clutch means; 
45 Figure 36 is a view similar fo Figure 34 and 
shows the clutch in the operated condition; 
Figure 37 is a view in side elevation of the 
transfer mechanism; 
Figure 38 is a view in plan of the transfer 
50 mechanism 
Figure 39 is a view in sectional end elevation 
taken on the line $9--9 of Figure 37; 
Figure 40 is a view in end elevation of the 
transïer mechanism; 
55 Figures 41, 42, 43 and 4 are views in sec- 
ional end elevation of switching mechanism and 
are taken respectively on the lines , 2,  and 
,14 of Figures 37 
Figure 45 is a perspective view of a transnfit- 
(0 in apparatus; 
Figure 46 is a view in plan of the transmittin 
apparatus with the major portion oï the casing 
omitted; 
Figure 4ï is a view in perspective of the start- 
65 ing, and portions of the selecting, mechanism of 
the transmitting apparatus; 
Figure 48 is a diagrammatic plan view of inter- 
locking means included in the transmitting ap- 
paratus; 
70 Figures 49 and 50 are perspective views of other 
portions of the transmitting apparatus; 
Figure 51 is a view in end elevation of a cam; 
Figure 52 is a view in perspective of printing 
mechanism included in the transmitting appa- 
75 ratus; 
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Figure 53 is a view in front elevation of portions 
of the printing mechanism; 
Figure 54 is a view in sectional end elevation 
and is taken on the line 54--54 of Figure 53; 
Figure 55 is a view in inverted sectional plan 5 
taken on the line 5-- of Figure 53; 
Figure 56 is a view similar te Figure 54 of other 
portions of the printing mechanism; 
Figure 57 is a wiring diagram of the apparatus 
illustrated in the preceding figures, and 10 
Figure 58 is a wiring diagram of panel dis- 
criminating apparatus. 
Brie/ general description 
Referring initially te Figures 1 te 4 inclusive, 15 
the fllustrated embodiment of the invention com- 
prises: 
T--a transmitter and apparatus controlled by 
the transmitter, such controlled apparatus 
having the following principal components-- 20 
P--an indicator panel; 
N--a plurality of counting devices arranged in 
vertical columns, and horizontal rows on the 
panel; 
A--an actuating device se supported behind the 25 
panel that same may be moved into operative 
engagement with any one of said counting 
devices; 
C--a carrier frame arranged te be moved hori- 
zontally behind the panel and on which the 30 
actuating device is movable vertically; 
V--a selecting device arranged te control verti- 
cal movements of the actuating device where- 
by the latter may be moved into register with 
any desired row of counting devices N; 35 
H--a selecting device aÆÆanged te control hori- 
zontal movements of the carrier frame where- 
by the actuating device may be moved into 
register with any desiçed column of said count- 
ing devices; 40 
S--a transfer device adapted te register impulses 
received frein the transmitter and te transmit 
corresponding impulses to the actuating de- 
vice when the latter is in operative engagement 
with a selected counting device N. This trans.- 45 
fer device is also employed te transfer values 
between elements of different denominations, 
embodied in the numbering devices; 
D--a panel discriminating unit which is required 
only when a plurality of panels P and cotte- 5O 
sponding groups of counting devices are em- 
ployed and if is required te control any one 
such panel by means of one or more transmit- 
ters T; 
MC--an electric motor for driving various per- 55 
tions of the controlled apparatus. 
The transmitter T is provided with a plurality 
of manually operable levers T', T2 . . . TI4 of 
which T' is a starting lever by operation of which 60 
a dÆiving motor MT incorporated in the trans- 
mitter is started te cause impulses te be trans- 
mitted te different units of the controlled appa- 
ratus. 
T2 operates a panel discriminating switch by 65 
means of which the desired panel Pis selected. 
T operates an addition or subtraction discrim- 
inating switch which is operated te determine 
whether selected values will be added te or sub- 
tracted from a selected counting device N. 70 
T4 and T5 are setting levers for controlling 
the row selector V, while the setting levers T6 
and T7 similarly control the column selector H. 
Final]y the setting levers T$ and T I  are op- 
erated te determine the value te be added te 75 
or subtracted frein a selected counting device N. 
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In the énsuing brief general description of the 
operation of the apparatus itis assumed that 
only one transmitter T and one panel P are pro- 
vided, in which case the aforesaid panel dis- 
criminating lever T of the transmitter and the 
panel discriminating unit D of the controlled 
apparatus are eliminated. 
In operation the setting levers T4 and T5 
are adjusted te select that row of the number- 
ing devices N .in which a required numbering 
device is located and the setting levers T6 and 
T7 are simflarly adjusted te select the required 
column of such devices. 
IAkewise the levers T8 . . . TI4 are adjusted 
te determine the value te be added te or sub- 
tracted frein the required numbering device and 
the discriminating switch T is adjusted for ad- 
dition or subtraction as required. 
At this stage the starting lever TI is operated 
whereby impulses corresponding in number te 
the positions of the levers T4 . . . TI 4 are simul- 
taneously transmitted through independent 
channels te the appropriate units of the con- 
trolled apparatus, which latter may be remote 
from the transmitter. 
Thus impulses determined by the positions of 
the levers T4 and T5 are transmitted te the row 
selector V, impulses determined by the setting of 
the levers T5 and T7 are transmitted te the eol- 
umn selector H and impulses corresponding te 
the positions of the levers T8 . . . TI4 are trans- 
mitted te and are registered by the transfer de- 
vice S as functionally illustrated by Figure 3. 
The row selector Vis thus a.ctuated te cause a 
magnet CI corresponding te the required row, te 
be energised, while similarly the column selector 
H operates te effect energisation of a magnet P 
corresponding te the required column. 
Ai this stage the driving motor IVC of the con- 
trolled apparatus is caused te more the actuating 
device A vertically until it registers with the re- 
quired row as determined by the energised mag- 
net CI, and is a]so caused te more the carrier 
frame C horizontally untfl the said actuating de- 
vice is in register with the required column as 
determined by the energised magnet PI. Thus 
the actuating device is moved into register with 
the selected numbering device N. 
The actuating device is then operatively en- 
gaged, as hereafter described, with the selected 
counting device N, after which the transfer de- 
vice Sis operated te transmit te the operating 
mechanism of the actuator, groups of impulses 
corresponding te those previously transmitted te 
it by the transmitter. 
Thus the selected device N is actuated te add 
or subtract the requixed value thereto or there- 
frein and ai the conclusion of the operation the 
apparatus returns te its normal condition where- 
by itis ready ïor a further operation. Until the 
next succeeding opeÆation of the apparatus the 
actuating device remains in regi'ster, but net in 
operative engagement with the counting device N 
previously operated. 
The transmitter also preferably includes means 
as hereafter described forpÆinting particulars of 
each operation on an oÆdeÆ fer, while as shown 
in Figure 1 a microfilm camera F may be movably 
supported in ïront of the panel whereby a photo- 
graphic record may be ruade at suitable rime 
intervals of the number displayed by each indi- 
vidual counting device N. 
Accordingly any desired value may be added te 
or subtracted ïrom any required counting device 
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N on the panel P through the medium of the 
common actuating device A. 
The detafled construction and operation of the 
apparatus are explained in the enuing more par- 
ticular description. 
Inclicaor panel and couning clevices 
The indicator panel is of relatively large size 
and of rectanguIar shape and is preferably ar- 
ranged vertilally as shown, and same comprises 
a perimetrical frame P2, the upper and lower 
members of which are connected by a plurality 
of closely spaced vertical bars P3 of rectangular 
shape in cross section and arranged with their 
faces at right angles fo the plane of the panel. 
The front of the panel is lined with sheet mate- 
rial PI4 in which is ïormed a plurality of lat- 
erally elongated slots P5 arranged in vertical col- 
ums and horizontal rows, one of the said bars 
being arranEed between each adjacent pair of 
said columns. 
The vertical bars P3 are connected together at 
intervals by horizontal tie bars PI{} fitted with 
spacing tubes P tt and a plurality of horizontal 
retaining raiIs P are secured to but are spaced 
ïrom, the rear edges of, the said vertical bars. 
A horizontal series of electromagnets Pt is 
ranged af the base of the panel h'ame P2, one 
such magnet being arranged in a position corre- 
sponding fo each column of sIots P5 with its cote 
extending upwardly through a corresponding hole 
in a horizontal fiange in the lower member of 
the frame P2. 
A counting device N is arranged behind each 
slot P5 in the face of the panel whereby the 
number displayed thereby may be observed 
through said slot, the said iounting devices 
ing thus arranged in vertical column between 
the adjacent pairs of vertical bars P. In the 
illustrated apparatus itis assumed that 1000 of 
such counting devices are .mounted on the panel 
in 25 vertical columns, each containing 40 
counters. 
Each counting device has a rectangular casing 
NI which fits-neatly between the corresponding 
vertical bars P3 of the panel frame and is open 
at the back and front, the said casing being pro- 
vided at each side thereoÏ with a short laterally 
projecting fiange N2 which overlaps one half of 
the rear edge of the corresponding bar P. Thus 
when a horizontal row of counting devices is 
mounted on the panel, the adjacent fianges N2 of 
each adjacent pair thereof abut in the central 
plane of the intervening bar P3, and such adja- 
cent portions are detachably secured to the said 
bar by a common screw P4, the head of which is 
of conical shape fo locate the movable actuating 
device A as hereafter described. 
The casing Nt is fitted with two fixed trans- 
verse spindles .N3 and N4 respectively arranged 
one behind the other and the h'ont spndle 
freely supports a plurality of independently ro- 
tatable discs N, fol. values of different denomina- 
tions and each provided on its peripllery with a 
sequence of characters which may be viewed 
through the respective slots P in the front of the 
panel. Fol- the present purpose.it wfll be assumed 
that the ordinary arithmetical scale is employed, 
in which case eacll of these discs N is p.rovided 
at equal angular intervals with the ten numerals 
"0" to "9" inclusive, as is usual in meçhanical 
counthlg devices. It wi!l be apparent that any 
desired number of discs N may be included in 
each counting device .and that one-or more of 
such discs at the right hand end of çhe co!!nting 
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device, as viewed ïrom the front of the panel, 
may designate decimal fractions. 
A pinion N{} is provided with 10 teeth (one for 
each numeral character) is rigidly connected to 
5 each number disc N, each of such pinions being 
in constant mesh with a corresponding driving 
gear N provided with 20 teeth and rotatably 
mounted on the rear spindle N4 of the casing. 
Each number disc N is normally restrained 
l0 against rotation by an individual resilient detent 
N$ which engages the teeth of the coacting driv- 
ing gear NI. 
Each of the said driving gears is provided on 
one face with a cam NS ïormed with a diametri- 
15 cally opposed pair of lobes whereby, .as herein- 
after described, unit values are added fo or sub- 
tracted from each number disc as the adjacent 
disc of lower denomination is moving ïrom the 
"9" to the "0" position or vice versa. 
20 Each individual numbering device N is .thus of 
comparatively simple and inexpensive construc- 
tion, as same does not include means for actuat- 
ing the driving gears NI. 
Associated with each counting device is a 
25 spindle NI{} which extends horizontally from the 
front to the back of the panel through bearings 
in the corresponding casing NI. Each of these 
spindles is provided af ifs forward end with a 
finger grip and pointer Nt t, while the rear end 
30 thereof is fitted with a short radial arm NI2 
which, as hm'einafter explained, .constitutes an 
adjustable stop for engagement bY a switch ac- 
tuating push rod A4 on the common actuating 
device, and by an adjacent portion of the hinged 
35 frame of said actuating device. 
These arms NI2 are hereinafter referred to as 
"frozen" stops, because when any such arm is 
disposed in its operative position, it prevents the 
corresponding counting device being operated by 
40 the actuating device. Thus, for example, 
though a quantity of certain goods may be held 
in the store, as shown by the corresponding count- 
ing device N, such goocls may be reserved for a 
particular customer, in which it is desirable both 
45 to prevent operation of the said counting device 
and fo indicate both on the panel .and af the 
transmitter, tht the go0ds are "fl:ozen." It will 
be evident fr0m the immediately preçeding de- 
scription that the respective point.er Nl t on the 
50 front of the panel i_ndicates whether or hot the 
corresponding goods are "frozen," while, as here- 
after explainecl, an ppropriate indication is 
printed on an order form at the tr.ansmitter when 
an attempt is ruade to operate any counting de- 
55 vice for which the corresponding pointer is set 
at the "frozen" position. 
Means /or supporing moving and locaing 
he acuating device 
6O The carrier frame C arranged close to the back 
of the panel P is of hollow rectangutar shape, and 
same extends vertically from the top to the bot- 
tom of the said panel. This carrier frame is 
movable laterally with respect to the panel for 
65 which purpose the former is provided adjacent 
ifs upper end with grooved supporting rollers 
which test on a rail pa incorpel:ated in the up- 
per transverse member of the panel frame P. 
Similarly, a pe.if of grooved guide rollers 
70 mounted on a lower portion of the carrier frame 
engage a guide rail Pï incorporated in the lower  
transverse member of the panel frame. 
The .inner faces of the vertical side members C' 
of the carrier frame aie proided at the requisite 
75 intermediate positions with transverse!y opposed 
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pairs of retaining hooks C4 which engage the 
aforesaid intermediate retaining rails P0 which 
extend horizontally at the back of the panel 
frame. These hooks C4 prevent deformation of 
the carrier frame by the reaction thrust of the 
actuating device A when the latter is operatively 
engaged with a selected counting device 17, as 
hereinafter described. 
In order to maintain the carrier frame in an 
upright position, as viewed from the back there- 
of, saine rotatively supports a vertical spindle 
provided af its upper and lower ends with pinions 
C0 which are in constant mesh with the teeth 
of guide racks P secured respective]y to the up- 
per and lower transverse members of the frame 
P2 of the panel. 
The transverse member P2 b embodied in the 
lower transverse member of the panel frame 
P2 is forrned with a horizontal series of uni- 
formly spaced locating holes P0, equal in numbeï 
and spacing to the vertical columns of counting 
devices N on the panel. 
A solenoid C0 supported on a lower portion 
of the carrier ïrame is provided with an axially 
movable plunger C9 which projects through a 
hole in one oï the vertical side members C a of 
the carrier ïrame whereby ifs free inner end 
is normally disposed adjacent to but clear of the 
member P2 b of the panel frame and in alignment 
with the common horizontal centerline extending 
through the locating holes P0 in the latter. 
The solenoid plunger C9 serres as a locating 
pin, for which purpose its forward end is tapered 
as shown, and when the carrier frame is disposed 
in register with any particular vertical column 
of counting devices N this locating pin is dis- 
posed in coaxial alignment with the correspond- 
ing locating hole 
It will hereafter be explained that when the 
carrier ïrame is moved fo any such position 
he solenoid 
cating pin C9 is projected to enter the cotte TM 
sponding locating hole P0 so that the carrier 
frame is locked to the panel P. iVfeans may be 
provided fo cushion the impact of the locating 
pin C0 when its forward movement is arrested. 
One of the vertical side members C a of the 
carrier ïrame is provided with a rearwardly exm 
tending fiange C b which extends substantially 
the ïull height of the panel P and such fiange 
supports a vertical series of horizontal electro- 
magnets C' which are equal in number and 
spacing fo the horizontal rows of counting de- 
vices N on the panel. 
As previously indicated, and hereinafter more 
fully explained, one of these magnets C| is 
energised when the transmitter is operated 
whereby the vertical movement of the actuating 
device A will be arrested when said actuating 
device is in register with the required row oï 
counting devices. 
One side member of the carrier frame is also 
formed with a vertical]y arranged series of 
locating holes C20 equal in number and spacing 
to the rows of counting devices 17. These lo- 
caf2ng holes are alternatively engageable by a 
locating pin A3 on the actuating device A as 
hereaïter described. 
The carrier ïrame C is traversed behind the 
panel P by means of an endless chain C|0 
ranged horizontally adjacent the bottom oï the 
panel and having its lower reach secured at C| | 
to the carrier ïrame. Figs. 2, 4 and 9. 
The chain C|0 extends around an idler 
sprocket §0 adjacent one end of the panel frame 
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and around a driving sprocket | arranged ad- 
jacent the opposite end thereof. 
The driving sprocket ! is secured to a sleeve 
52 secured to a transverse spindle 50, such sleeve 
5 being provided ai its opposite ends with female 
friction clutch members §4. 
The said sleeve §2 is arranged between a pair 
of gears 55 and 50 which are rotatively mounted 
on the spindle 50 and which are arranged tobe 
10 driven in unison but in opposite directions from 
a countershaft 57 in the manner shown dia- 
grammatically in Figure 2 of the drawings. See 
also Fig. 9. 
This countershaft 57 is in turn connected by 
15 bevel gearing 50 to a common drive shaft §9 
arranged horizontally belov¢ the panel P and 
connected by reducing gearing 0{} fo the common 
driving motor MC of the controlled apparatus. 
A male friction clutch member 0| individual 
to each of said clutch members 54 is arranged 
2O 
for coacting engagement therewith, and is 
cured to the corresponding driving gear §5 or 
50, which latter is capable of a limited sliding 
movement on the spindle 50. 
Each clutch member 0| is operable by a cor- 
25 
responding shiïting lever 02 which is pivotally 
supported atone end and an intermediate por- 
tion of which is arranged in coacting relation 
with a corresponding magnet C|3 or C|4. Thus 
when the motor MC is operating and either of 
3O 
the magnets C|0 or C|4 is energised, the cor- 
responding friction clutch elements are engaged 
fo cause the carrier frame Cto be moved hori- 
zontally in the corresponding direction. 
The clutch operating magnets C|0 and 
35 
are connected in circuit with fixed contacts 
and C|4' respectively of the direction relay 
shown in Figure 12 whereby saine are alterna- 
tively engageable by a pivoted contact arra H04 
40 which is normally maintained in one or other 
of its extreme positions by a spring H04'. The 
contact arm is provided on opposite sides of 
its pivotal axis with two spaced armatures which 
coact with corresponding electromagnets H05 
5 and H00 respectively, the circuits of which are 
hereafter explained. Thus by energising either 
the magnet H05 or H00 the circuit of the 
propriate clutch operating magnet C|0 or 
is prepared. 
50 The carrier ïrame is provided adjacent 
lower end with three spaced armatures 
Ci 0 and C|  arranged in a common horizontal 
plane and each of which is secured to the one 
end of an arm which is pivoted interrnediate 
55 its ends to the carrier frame. Each of these 
arms supports a projecting contact C|8, 
or C20 which is normally separated from a co- 
acting contact C2|, C22 or C2 fixed to the 
carrier frame. 
6o The horizontal distance between each pair 
of the armatures C|5, C|0 and C| is equal fo 
the distance between adjacent vertical columns 
of the counting devices N on he panel frame, 
and saine are normally disposed above but ad- 
65 jacent to the upper ends of the cotes of the 
magnets P| which, as previously explained, are 
arranged af the saine spacing. 
Accordingly, when the carrier frame C is dis- 
posed in register with any vertical column of 
70 the counting devices N, the central armature 
C| on said carrier frame is in register with 
the magnet P| corresponding to that column 
while the armatures C|5 and C|I are simulta- 
neously in register with the magnets P| cotte- 
75 sponding to the columns on each side thereof. 
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it bas already been mentioned tha when the 
transmitter T is operated if causes the column 
selector H fo be operated to effect energisation 
of the magnet PI which corresponds fo that 
column in which the counting device N tobe 
operated is located. Also ai a subsequent stage 
the appropriate clutch member 6[ is caused to 
engage the coacting clutch member 54 whereby 
the carrier frame C is moved laterally towards 
the required column. 
Now when the carrier frame moves into reg- 
ister with the required column, the central ar- 
mature C[6 thereon registers with and is 
tracted by the energised magnet PI so that the 
contact C9 and C22 are closed. The closing 
of these contacts completes the circuit of the 
locating solenoid C8 so that the plunger 
thereof is projected to enter the required lo- 
cating hole P8 on the panel frame. Accordingly 
the carrier frame is locked in the requisite posi- 
tion and thereafter the operated friction clutch 
member 6[ slips over the coacting clutch ruera- 
ber 54 while the motor MC continues to run. 
The purPose of the armatures C[5 and C[7 is 
hereinafter explained. 
Vv-hen the plunger C9 of the "horizontal" lo- 
cating solenoid C8 moves towards ifs operated 
position it closes a coacting pair of normally 
open contacts C28 and C29 and the purpose of 
which is hereafter explained. 
The common actuating device A is slidable 
vertically on the carrier frame C, for which 
purpose the main frame AI of .said actuating 
device is fitted with a plurality of fianged guide 
rollers f55 which engage the inner edges of the 
vertical side members .C  of the carrier frame. 
The said actuating device is suppor_çed and 
movable vertically by a depending loop in a 
chain A.6 which passes around a sProcket 
on the frame AI and then upwardly around a 
pair of idler sprockets C24 on the upper portion 
of the carrier frame C. The chain extends from 
one of said sprockets C2 to a fixed anchorage 
68 on the panel frame and from the other 
sprocket C24 fo and around a guide sprocket 
5, then downwardly from the latter fo and 
around a driving sprocket {5, upwardly from 
the latter fo a further guide sprocket 66 thence 
horizontally to and around a guide sprocket 
fo a suspended balance weight 58. 
A further chain A58 attached atone end fo 
an anchorage 6' on the lower portion of the 
panel frame extends horizontally therefrom to 
and around one of a coacting pair of guide 
sprockets C2, on the carrier frame then up- 
wardly to and uround a sprocket A, on a lower 
portion of the main frame A of the actuating 
device, downwardly from the last mentioned 
sProcket to and around the second guide sprocket 
C2, and from it around any necessary inter- 
vening guide sprockets to a driving sprocket 
arranged coaxially with and rigidly connected 
to the driving sprocket 65. ïhe ot]er free end 
portion of the chain AS depends from .this 
last mentioned driving sprocket into a suitable 
receptacle 
The igidly connected driving sprockets 65 and 
59 are secured to a sleeve 7] flxed to a spindle 
72 rotatively supported above and païallel fo 
the spindle 58 and gear wheeis 75 and 76 rota- 
tively mounted on the spindle 72 are in con- 
stant mesl] with the gear wheels 5 and 56 re- 
spectively so that when the motor MC is run- 
ning the said gears 7 and 7 are driven in 
opposite directions. 
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A friction clutch is interposed between each 
of the gear wheels 75 and 76 and the adjacent 
end of the sleeve 7, such friction clutches and 
the operating means therefor being identical 
5 with those shown in Figure 9 and hereinbefore 
described. For the purpose of subsequent dei 
scription, however, the magnets arranged as 
shown in Fig. 9 to operate the said clutches for 
the sleeve ï are identifled by the reference 
10 characters 8 and 79. Thus when the magnet 
78 is energised and the corresponding clutch 
is engaged, the actuating device A is moved 
downwardly while when the magnet 78 is ener- 
gised the actuatng device is moved upwardly. 
15 As subsequently explained, the actuating de- 
vice when moving vertically is locked to the 
carrier frame when the former moves into reg- 
ister with the required row of counting devices 
N and when this occurs that friction clutch 
2O through which the vertical movement is trans- 
mitted commences to slip and such slipping con- 
tinues while the motor MC continues to run. 
Likewise when the carrier frame C is moved 
horizontally into register with the required ver- 
25 tical column of counting devices N, and is locked 
fo the panel P, as hereinbefore described, the 
operated friction clutch therefor commences fo 
slip. 
A solenoid A$ supported on the main frame 
30 A of the actuating device is provided with an 
axially movable plunger which is connected by 
an intermediately pivoted lever A72 fo a spring 
loaded reciprocable locating pin AT. This lo- 
cating .pin registers with one of the locating 
35 holes C2 in the carrier frame when the actu- 
ating device is in register with the correspond- 
ing horizontal row of counting devices. 
The frame A of the actuating device is also 
provided ai one side with three armatures 
40 A8 and A a.rranged one above the other and 
the distance between which is the sarne as that 
between the rows of counting devices N. Each 
of these armatures is attached to the one end 
of an arm A5 which is pivoted intermediate 
45 its ends to the frame A, and said armatures are 
disposed close to the common vertical plane of 
the inner ends of the cores of the electromag- 
nets CI on the carrier frame. When the actu- 
ating device is disposed in register with any par- 
0 ticular row of counting devices, the central ar- 
mature A$ is disposed in operative relationship 
with the magnet C for that row, while the ar- 
matures A2 and A6 are at that rime in regis- 
ter with the magnets for he adjacent upper 
55 and lower rows respectively. 
As hereinafter explained, the magnet CI for 
the required row is energised when the trans- 
initier is actuated and thus as the actuator A 
moves vertically in the requisite direction, the 
60 armature A58 moves into register with and is 
attracted by the energised magne CI when the 
actuating device is in register with the required 
row. When the armature A88 is so attracted, 
a.contact A67 on the corresponding arm A is 
65 mov.ed into engagement with a coacting contact 
AT{} on the main frame A of the actuating 
vice, thus completing the circuit.of the "vertical" 
locating solenoid AS. The locating pin AT 
thus projected to enter the corresponding locat- 
70 ing hole C6 on the carrier frame C whereby the 
actuating device is locked thereto in the requisite 
position. 
The arm AS. supporting the upper armature 
A62 is likewise provided with a contact 
7 which engages a coacting flxed contact A6 when 
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said armature is attracted, while the armature 
A64 is similarly associated with a contact A68 
which is normally separated from a coacting 
flxed contact ATI. The functions of these last- 
mentioned pairs of contacts are hereafter 
scribed. 
Now as the locating pin AT is moved forwardly 
fo its operative position, as above explained, a 
projection on the actuating lever A2 closes two 
normally open contacts A4 and A5, as shown 
in Figure 22. These contacts are arranged in 
series with the aforesaid contacts C28 and 
which are closed when the locating pin C9 is 
projected to lock the carrier frame C to the 
panel and are also in series with the winding 
of an actuating solenoid A5 for a hinged frame 
A incorporated in the actuating device. 
Accordingly when both of the said locating pins 
have been engaged in the appropriate locating 
holes, the circuit of the solenoid A5 is completed 
whereby the hinged frame A is moved forwards 
fo its operative position as hereafter more Ïully 
explained. 
Each of the aforesaid spindles 5 and ] for 
driving the carrier C and actuating device A 
respectively is provided at one end with a fric- 
tion disc 8 (Figures 10. and 11) and an arm 
is pivoted on the respective spindle adjacent fo 
said disc, such arm being normally retained in 
the vertical position by tension springs 
The lower end of the arm supports an electro- 
magnet 84, the cote of which is normally dis- 
posed adjacent to but clear of the respective face 
of the coacting friction disc 8  whereby the latter 
may rotate without imparting an angular move- 
ment to said arm. When, however, the magnet 
84 is energised, the magnetic fleld thereof moves 
the cote of said magnet into frictional contact 
with the coacting friction disc so that said arm 
is moved angularly in unison with the disc until 
a contact arm 8 thereon engages one of a spaced 
pair of contacts 88 which also serve as stops to 
prevent further movement of the arm 8. As 
subsequently explained, the contact members 
associated with the spindle 72 are arranged in 
parallel with each other and in series with the 
aforesaid "vertical" locating solenoid AS{} for 
the actuating device so that this solenoid cannot 
be energised until the respective arm 8 has been 
displaced in one direction or the other by the 
respective friction disc. 
Similarly the contact members 88 associated 
with the spindle  are arranged in circuit with 
the "horizontal" locating solenoid C8 so that the 
latter cannot be energised until the correspond- 
ing arm 8 has been displaced. 
Counter operating mechanism o] actuating device 
The main ïrame AI of the actuating device, 
and which as previously described is slidable ver- 
tically on the laterally movable carrier frame 
is provided adjacent its uper end with a trans- 
verse sindle A2 which pivotally supports a 
hinged frame AI whereby the lower end portion 
of the latter may be swung towards and from 
the back of the panel P. 
The actuating device is electrically connected 
to other units of the aparatus, as hereinafter 
explained, and such connections may be effected 
by means of a flexible cable 8{1 arranged as shown 
in Figure 2. 
The hinged frame AI is normally maintained 
in the outward position shown in Figures 19 and 
21 by means of a tension spring A, but may be 
moved forwardly into ifs operative position by 
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energising a solenoid A secured fo the hinged 
frame A. This solenoid is provided with an 
axially movable plunger A6, the lower end of 
which is pivotally connected fo the rear end of 
5 an arm A which is pivoted intermediate its 
ends fo the hinged frame A while the opposite 
end of this arm is fltted with a roller A8 which 
oçerates in a vertical guide slot A9 in a flange 
AI{} secured fo the main frame A, the lower end 
10 of the aforesaid tension spring A4 being secured 
to the forward end of this lever A. 
Accordingly, when the solenoid A9 is energised 
as hereinafter described, the plunger A8 thereof 
is raised as shown in Figures 20 and 22 whereby 
15 the roller A8 is moved downwardly in the guide 
slot A9 in opposition to the spring A4thereby 
causing the hinged frame A fo swing forwardly 
on the frame AI to its operative position in which 
certain actuating elements thereon operatively 
2O engage the driving gears N of the particular 
counting device N in register therewith. 
A block A I of insulating material is secured 
to the projecting lower end portion of the sole- 
noid plunger A8 and saine supports two contacts 
25 AI2 and AI respectively and the former of which 
projects laterally to coact with a curved resilient 
contact strip A' secured to the hinged frame 
A, such coacting contact elements being dis- 
engaged when the hinged frame is disposed in 
3o its retracted inoçeçative position, as shown in 
Figure 19 while saine are engaged, as shown in 
Figure 20 when the hinged casing is disposed 
in its forward operative position. As hereafter 
explained, these contact elements when closed 
35 complete a holding circuit for the solenoid A§. 
The contact strip A I o] the solenoid plunger 
engages the lower end of a second resilient con- 
tact strip A 8 on the hinged frame A when the 
solenoid is deenergised and said hinged frame 
40 is disposed in its rearward inoçerative position, 
but this contact is broken as the solenoid plunger 
moves upwardly to its operated position. How- 
ever, an adjustable contact screw AI' on the 
strip AI engages a rearwardly turned upper 
45 portion of the contact strip A 8 as the solenoid 
plunger approaches the upper limit of its move- 
ment. 
Thus the contact members A3 and AI8 are 
electrically connected when the solenoid plunger 
5o A5 is disposed in either of its extreme positions, 
but are disengaged whfle said plunger is moving 
between said extreme positions. 
As hereinafter explained, these contact mem- 
bers A I and AI8 are arranged in circuit with 
55 electromagnets SI included in the transfer de- 
vice S. 
The hinged frame A3 incorporates a laterally 
spaced pair of flanges A$', each provided with a 
locating hole A42 arranged to receive the conical 
6o locating head on the respective attachment screw 
P of that counting device 1 with which the ac- 
tuator is in register, see Fig. 6. Accordingly 
when the hinged frame A3 of the actuator is 
moved forwards to its oçerative position, it is 
65 accurately located with respect to the selected 
counting device. 
A transverse spindle A2 secured to the hinged 
frame A3 pivotally supports a plurality of similar 
actuating arms A21 arranged sid by side, and 
70 one of which is provided for each driving gear 
N of the counting devices. The free forward 
end of each actuating arm is formed with an 
cuate head and each arm is provided with a 
rearward extension A21' which extends between 
75 spaced adjustable stops A22 on the hinged frame 
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whereby angular movements of said arms are 
limited thereby. 
Each arm A2 is normaIIy retained in one or 
other of ifs extreme positions by a corresponding 
tension spring A23 and is movable toits other 
extreme position in opposition to the spring by 
energising a corresponding solenoid A24 having 
a slidable plunger A25 connected by a link 
to the respective arm A  or extension thereof. 
Two alternatively operable spring actuated 
driving pawls A7 are pivotally mounted in op- 
posed relationship on the head of each actuating 
arm A, and said head is shaped to form cor- 
responding projections A8 which smwe to pre- 
vent overriding movements of the driving gears 
NT. See Fig. 16. 
A pawl selecting lever A9 is arranged atone 
side of each of the actuating arms A and is 
pivotal]y mounted on the common pivot spindle 
A0 for the latter. Each selecting lever A29 is 
provided at its free end with an enlarged head, 
the outer end of which is concentric with the 
pivotal axis except adjacent the ends v/here in- 
clined shoulders A9' are provided. 
The rail of each pawl A is formed with a 
projection A2', and when the selecting levers 
A9 are disposed in their elevated positions as 
shown in Figure 15 said projections on the lower 
pawls are disposed below the respective shoulders 
A9', the free inner ends of said pawls being thus 
maintained by their associated springs in the 
forward operative positions. Under these condi- 
tions the similar projections on the upper pawls 
AZ bear against tahe concentric free edge oï the 
respective selecting levers A9 whereby the free 
inner ends thereof are retained in their retracted 
inoperative positions in opposition fo their asso- 
ciated springs. 
When, on the other hand, the selecting levers 
A9 are disposed in their lowermost positions, the 
lower pawls A2 are disposed in their inoperative 
retracted positions, while the upper pawls are 
disposed in their projected operative positions. 
These pawl selecting levers A29 are operated 
in unison, for which reason the opposite ends of 
the heads thereof are connected together by 
transversely disposed rods A39 the upper one of 
which is pivotally connected by a link A.i fo an 
a A3 on a spindle A33 supported for angular 
movements on the hinged frame A3. This spindle 
is fitted with a second arm A34 which is pivoted 
fo an extension on the lower end of a plunger A35 
oï an "addition" solenoid A36 having ifs upper 
end pivoted fo the hinged frame A3. 
Accordingly, when the "addition" solenoid A3 
is energised and the plunger thereof is raised as 
shown in Figure 15 the group of pawl selecting 
levers A29 are disposed in their raised or "addi- 
tion" positions, while when the solenoid is de- 
energised, the weight of tahe parts assisted by the 
spring A cause the selecting levers to descend 
in unison fo their "subtraction" positions shown 
in Figure 16, such arrangement being desirable 
in the case oï apparatus used for recording the 
movement of goods into and out of a store when 
as is usual the number of "subtraction" trans- 
actions corresponding fo the removal of goods 
from the store exceeds the number of "addition" 
transactions corresponding fo the delivery of 
goods thereto. 
Now when the hinged casing A3 is disposed in 
ifs retracted position the said driving pawls Aç 
are disposed clear of the corresponding driving 
gears N7 of that counting device with which the 
actuator is in register, as shown in Figure 6, while 

when said casing is disposed in its forward opera- 
rive position as shown in Figure 15 the pawls of 
either the upper "subtraction" group or the lower 
"addition" group are disposed in operative rela- 
5 tionship with the respective driving gears, de- 
pending upon the position of the pawl selecting 
levers A29. 
If while the apparatus i in this condition a 
pluraIity of current puises are passed through 
10 the cil'cuit of one or more of the solenoids A, 
each corresponding actuating arm undergoes a 
corresponding number of complite froward and 
return angular movementsthat is to say each 
time the solenoid is energized, the respective 
15 actuating arm is moved to its other extreme po- 
sition in opposition to the associated spring A2i 
while vhen the solenoid is deenergised it returns 
to its original position. 
During either the forward or return movement 
2O of each actuating lever the operative pawl there- 
on advances the coacting driving gear N through 
the space of one tooth so that a corresponding 
movement, i. e. one tenth of a turn, is imparted 
to the associated pinion N and to the number 
25 disc N rigidly connected thereto. Overriding 
movements of the driving gears are prevented 
by the projections A2, each of which enters the 
space between an adjacent pair of teeth on the 
respective gear A as the latter is moving in the 
30 requisite direction. 
Accordingly, if say nine successive current 
impulses are transmitted to any one of the sole- 
noids A, the corresponding number disc N of 
the selected counting device is moved through 
35 nine-tenths of a turn whereby if it be tl]e "units" 
disc, tàae value "9" is added to or subtracted 
from the number displayed at the front of the 
panel by this counting device. Similarly, a cor- 
responding movement imparted to say the "hun- 
40 dreds" disc would correspond to the addition or 
subtraction of the value "900." 
It may here be remarked that in order to secure 
 compact arrangement, some of the solenoid 
are arranged above and some below the actuating 
45 arms A2 and some of those in each of tàaese 
groups are disposed in advance of the pivot 
spindle A20, and some rearwardly thereof. Ac- 
cordingly, some of the driving gears NI are ac- 
tuated during the forward movements of the 
50 respective actuating arms, whfle the remainder 
are actuated while the said actuating arms are 
being moved rearward]y by their respective 
springs A23. 
Now when the "zero" humerai or any number 
55 disc N of a counting device is moved to the 
display position, itis necessary to more the adja- 
cent disc N of higher denomination through one 
step in the saine direction. Thu if for example 
the number displayed by a particular counter is 
60 say "534" and itis desired to add "8" units fo 
display the number "5355," the "units" disc N 
is moved through eight steps to display the 
unit "5," and as saine reaches the intervening 
"zero" position, it is necessary to more the "tens" 
65 disc N5 through one step to display the numeral 
"5." In rotary counting devices it is usual to 
transfer such movements mechanically direct 
from each disc to the disc of next higher denomi- 
nation, but the means necessary for this purpose 
î0 add materia]ly to the cost of such devices and 
would amount to a considerable sure, when as in 
the present apparatns a large number of individ- 
ual counters is used. 
As previously explained, each number disc 
75 N§, other than that of the highest denomina- 
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tion, is provlded ai one side thereof with a cam 
N9 provided with a diametrically opposed pair of 
lobes. Now when the hinged frame A1 of the 
common actuating device is disposed in ifs for- 
ward operative position, these cams are engaged 
by the free upper ends of a corresponding group 
of switch arms Al which are pivoted inter- 
mediate their ends on a common transverse 
spindle Al8 supported on said hinged frame. 
The lower end of each of the switch arms Al7 
is prçvided with a contact Al9 which is normally 
disposed out of engagement with a coacting con- 
tact A40 mounted on a common support 
of insulating material secured fo the hinged 
frame 
The upper end of each switch arm Al7 
provided in ifs forward edge with an arcuate 
recess AlT' and said upper end fs urged forwardly 
by a spring A42 whereby if fs maintained in 
contact with the respective cam N0 when the 
hinged casing A1 is disposed in ifs forward opera- 
tire position. When the common centre line of 
the lobes of the respective cam N9 fs disposed 
vertically one of the diametrlcally opposed low 
portions of the cam is received withln the recess 
AlT' in the upper end of the switch arm Al7 
and the latter is disposed in ifs most forward 
position whereby the contacts Al9 and A40 are 
closed. 
When, however, the driving gear N7 moves in 
either direction from the said position in which 
the contacts Al0 and A40 are closed the upper 
end of the switeh arm is moved rearwardly by 
the advancing cam lobe fo open the said contacts. 
,See Fig. 15. Accordingly said contacts are closed 
twice during each complete revolution of the 
coacting gear NT, or once during each revolution 
of the corresponding number disc NS, that 
when the latter is disposed between its "zero" 
and "nine" positions. 
As hereinafter explained, each contact Al9 
is arranged in circuit with that electromagnet 
S! embodled in the transfer device S which cor- 
responds to the number disc N5 of next higher 
denomination whereby a current impulse is re- 
corded and subsequently transmitted fo the sole- 
noid A24 corresponding to the last-mentioned 
number disc. 
A push rod A45 slidably mounted in the hinged 
frame Al is disposed substantially horizontally 
and ai right angles fo the plane of the panel, and 
saine is normally urged forwardly by a depending 
strip spring A45 on said hinged frame whereby the 
forward end of the rod normally proJects through 
the flange A' of said frame, as shown in Figure 6. 
The strip spring A46 is provided adjacent ifs 
lower end with two contacts A7 and A8 respec- 
tively, of which A47 is arranged fo engage a con- 
tact projection on the lower end of a contact 
spring A49 secured ai ifs upper end fo an insu- 
lation block AS0, while the contact A48 is simi- 
larly arranged fo engage a contact projection on 
a contact spring AS! attached fo the block 
Both of the said coacting pairs of contacts A47 
and A9 and A48 and A! are normally open, but 
the gap between the latter pair is greater than 
that between the former pair thereof so that 
when the push rod is moved rearwardly fo ifs full 
extent in opposition fo the spring A6, the sa.id 
pairs of contacts close bi succession. 
Now in normal operation of the apparatus the 
forward end of the push rod A45 abuts against 
the flange N2 oï the casing of the selected count- 
ing device, as the hinged frame Al approaches 
ifs forward operative position so that during the 

18 
latter part of such forward movement the pusk 
rod is arrested and moves rearwardly with respect 
fo the hinged frame Al fo such extent as fo close 
the contacts A47 and A49, but this movement of 
5 the push rod is insuiïicient fo close the contacts 
A48 and AS. As hereinafter explained, the con- 
tact A49. is arranged in circuit with the winding 
of a magnet S which is energised fo release a 
one revolution clutch incorporated in the transfer 
l0 device S and thus initiate the operation of this 
device. 
If, however, the "frozen" pointer N! of the 
selected counting device N is disposed in ifs oper- 
grive position, the corresponding stop NI2 ai the 
15 rear of the panel is disposed in the path of more- 
ment of the push rod A45 so that as the hinged 
casig A1 swings forwardly the motion of the 
puh rod is arrested ai an earlier stage and the 
increased relative movement of said push rod is 
20 sufficient fo close contacts A48 and A5 , as well as 
contacts A47 and A49. As hereinafter explained, 
the contact spring AS! ls connected in circuit 
with the "frozen" magnet T of the printing 
mechanism of the transmitter so that under the 
2 conditions just described, this magnet is ener- 
gised ai th,:s stage. The "frozen" stop N2 when 
disposed in ifs operative position also arrests the 
forward movement of the hinged casing Al belote 
the latter completes ifs full forward movement 
0 and belote the driving pawls A27 of the actuating 
device operatively engage the respective driving 
gears of the selected counting device N. 
Thus, although the said pawls are subsequently 
actuated in the usual way, they f¢il fo operate the 
$ selected counting device. 
Seecting devices 
As previously stated, .a selecting device Vls 
employed fo control the vertical movements of 
40 the actuating device A while a second selecting 
device H fs provlded fo control horizontal more- 
ments of the carrier frame on which the actuat- 
ing device is supported for vertical sliding more- 
ments. These selecting devices V and H are 
45 conveniently arranged be!ow the panel P, as 
shown in Figures 2 and 4, but may be located in 
any convenient positions. 
In the illustrated embodiment the selecting 
devices are arranged coaxially on opposite sides 
0 of a common driving mechanism, as shown in 
Figures 23, 24 and 25. 
More particularly the drive shaft 9 arranged 
below the panel is connected by chain and 
sprocket gearing 88 fo a countershaft 99 rotatably 
5 supported in suitable bearings 91, such counter- 
shaft being fltted with a driving pinion 92. 
The pinion 2 is in constant mesh with a pinion 
93 which in turn meshes with a pinion 94, these 
pinions 93 and 94 being rotatubly supported on 
6O a rocker bracket 95 pivote.lly supported on the 
c'ountershaft 90.. Fig. 30. 
The rocker bracket 95 is provided wih a rigid 
arm 96 the outer end of which is connected by 
a pivoted link 97 fo the plunger 98 of a reversing 
65 solenoid 9 whereby when the solenoid ls ener- 
gised the rocker bracket is angularly displaced in 
opposition fo a tension spring 
When the reversing solenoid 9 is deenergised, 
which is ifs normal condition, the pinion 4 on 
7O the rocker brcket 95 is in mesh with the teeth of 
a gear wheel {}, us shown in Figure 30, while 
when the said solenoid is energised and the rocker 
bracket 5 is moved angularly toits other extreme 
position, the pinion 9 is disengaged from the 
75 
gear wheel 0! while the pinion t which rotates 
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in the opposite direction is moved into mesh with 
the said gear wheel. The gear wheel  8  is freely 
mounted on the abuttin ends of two coaxially 
arranged drive spindles V[ and It| respectiveiy 
incorporated in the corresponding selecting de-  
vices and between a pair of friction discs 
which a.re secured fo the correspondin¢ shafts VI 
and H[. The friction discs 182 are in turn ar- 
ranged between and in contact with the inneï 
faces of a pair of friction retainin¢ fines 3 10 
whlch are connected together and fo the gear 
wheel ] by a plurality of bolts 8 arranged 
parallel to the common axis of the shafts, each 
of said bolts being fitted with a compression 
spring 5 whereby the whole assemb!y of re 1 
taining rings f3, friction discs  and centrally 
disposed gear wheel  are maintained in fric- 
tional contact. Thus when the gear whee! 
is rotated in either direction by the means pre- 
viously described, the spindles V and H wfil be -0 
rotated in unison therewith through the corre- 
sponding friction drives until the movements 
thereof are arrested by means hereafter described. 
In this connection if will be evident that when 
either the spindle V  or the spindle H  is arrested, 25 
the other spindle I-I or V respectively may con- 
tinue fo rotate until if in turn is arrested by ap- 
propriate means. 
Now the mechanisms of the two selecting de- 
vices V and H respectively are substantially iden- 0 
tical for which purpose if is suiïicient to describe 
the horizontal selecting device H and to designate 
corresponding parts of the vertical se!ectin de- 
vice V by the same reference numerals and. the 
identifying letter V. 
Thus the horizontal selecting device comçries 
a fixed contact carrying disc H2 arranged about 
the drive shaft H but retained against rotation 
by an arm H3 suitably secured fo the fïame of 
the apparatus. (Sec Fig. 27) This disc H2 is 40 
provided on one face thereof with a plurality of 
equally spaced contacts H arranged af a uniform 
distance from the axis of the spindle, each of 
these contacts H4 being electrically connected to 
a corresponding electro-magnet P on the panel . 
frame P as hereinbefore described. A radial arm 
H secured fo the drive shaft H is provided with 
a resflient contact strip H which when the shaft 
H is rotated in the direction of the arrow shown 
in Figure 27 passes in succession over and makes  
successive contact with the contacts H on the 
fixed disc H2. In the normal condition of the 
apparatus the arm I-IV is in contact with a fixed 
stop H whereby the contact strip Il8 thereon is 
disposed clear of but adjacent fo the fixed con- 
tact H in circuit wih the electro-magnet P at 
say the left hand end of the series thereof on 
the panel frame. 
An escapement spindle H, which is separate 
from but arranged coaxially with the spindle H], 
is supported in suitable bearings HS and a radial 
abutment arm H  is secured fo said spindle HS 
adjacent fo a ratchet disc HI  freely roatable on 
the adjacent end of the spindle H. A spiral 
spring Hç is arranged about the common axis 
of said spindles between the ratchet dlsc and said 
abutment a.n H  and has its inneï end secured 
to the latter and ifs outer end secured to a stop 
pin H  3 which projects iaterally from the ratchet 
disc into the path of movement of the abutmm]t 70 
arm, the teeth of said ratchet disc being engage- 
able by a pawl H4 pivotaliy mounted on the 
switch arm H. Thus the spring Hç tends to fo- 
tare the abutment arm H I in the direction of 
the arrow shown in Figure 27 and fo rotate the 
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ratchet dise in the opposite direction, but such 
retrorade movements of the ratchet dioEc are 
prevented by a resilient retainin a'm H 
cured fo a fixed support. 
A spaced pair of ratchet scapement d!c5 H! 
and H! are freely mounted on the escapment 
spindle H8 and said discs are interconnected by 
differential gearin I-I, the planetaïy pinion of 
which is rotatively supported on a carrier 
secured to the said spindle. 
if will thus be evident from the preedin de- 
scription that the carrier H of the difl'erential 
gearing H is continuously urged in the direc- 
tion of the arrows shown in Figures 26 and 27 
by the spring H and that such movements mo.y 
take place only if one or both of the ratchet dic 
H' and I-I is or are permiçted to more in the 
saine direction. 
The ratchet discs are, however, normally re- 
strained agah]st rotation in the specified direc- 
tion by correspondin retaining arms H" which 
are pivoted fo fixed supports, and e.ch of which 
is formed integrally with a second angularly dis- 
posed arm H2, the free end of which is formed 
with a tooth engaging hook normal!y disposed 
clear of the coacting ratchet disc. 
Each pair of arms H and H is normally 
maintained in the described positions by means 
of a tension spring H23 and an adjustable stop 
H but is movable in opposition to said spring 
by energisfl] a corresponding electro-magnet 
H ' or H I  which coacts with an armature H 
on the arm H . Thus when either magnet H ' 
or H ' is enïgisd the corresponding retainin 
arm tt2 is disengaged from the coacting ratchet 
disc while the riidly connected arm H2 is moved 
into the path of movement thercof whereby thc 
ratchet disc is prrnitted to more under the in- 
fluence of the spring I-I throuh au angle cor 
respondLug approximately to oue half of the angle_ 
between each adjacent pair of teeth. Vvï.en sub 
sequently the e!ectromagnet is deenerised the 
taining arm I-i returns fo its operative position 
whereby the coactin ratchet disc undergois a 
further anular movement which is arrested when 
the succeedin tooth thereon eFaes the 
aïm H2 . 
Consequent]y if ay four epaïate cuïrent 
pu]ses are tïansmitted to one of the elcctrom.ç- 
nets H' or H' the corresponding ratchet dic 
H or H respective]y is moved by the prlrç 
H2 through an angle corresponding fo thal, sub- 
tended by four teeth on said disc. 
It will be evident that during any such more- 
ment the carrier H of the differential gearing 
and the abutment arm H rigidly connected 
thereto more in the same direction but through 
one hall of the angle. If both ratchet discs are 
released simultaneously, the consequent angu- 
lar movement of the carrier H2 and abutment 
arm H8 is equal fo one hall of the sure of the 
angu]ar movements of said discs. 
Now the angle subtended by adjacent teeth 
on the ratchet disc H is equal fo twice the 
angle between adjacent contacts H4 on the flxed 
contact carrying disc H so that when one tooth 
of this disc H is permitted to escape the abut- 
ment arm H advances in the direction of the 
arrow through an angle equal fo that subtended 
by any adjacent pair of the contacts H. 
The other ratchet disc H6 has fewer teeth 
so that when one tooth thereof is permitted to 
escape the abutment arm H advances through 
a correspondingly larger angle which may for 
example be six rimes as large as the angular 
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movement resulting from the êscapment of one 
tooth of the disc 
Tlis construction is advantageous when as in 
the present pprtus ech selecting device 
embodies  reltvely lrge mber of contacts 
H4 or V, i. e. 25 contacts in the "horizontl' 
seIector H (one for ech vertical column of 
counting dëvices N, on the pmel P) and 40  con 
tac in the «vertical " seIector V (one four ëach 
horiZonl row of counting devices N). 
us in order fo advance the abutmeoEt 
Vl 0  oï the vertical selector through n angle 
corresponding fo say the thirty-eighth contact 
V, if is necessary merely to llow six teeth of 
the ratchet disc V and two teeth of the disc 
V to escpethat iS to ssy the magnet V6' 
controlling the high value disc V fs energised 
nd deenergised six times while the magnet 
conrolling the low valu disc V fs energised 
and deenergised twice. 
If on the other hand a single ratchet disc were 
employed if would be necessary to alow SS teeth 
fo escap so, that SS current impulses wod bave 
to be ransmitted to the actuting electromag- 
net. 
It wilt subsequently be explained that the re- 
quired numbers of current impulses determined 
by the positions of the setting, loyers are trs- 
mitted fo the pairs oï electromagnets S', H' 
and V', V' during an initial portion of the 
operation of te transmitter T and that subse- 
quentlF the driving motor MC of the controlled 
apparatus iS energised. 
Accordigly 5eïore the motoz MC is energised, 
the abutment arms H0 d VO o the ho- 
zontl and vertical secting devtces are ad- 
vanced in the manner described to positions 
corresponding to the required flxed contacts 
H- and V. 
hen the motor MC fs started the drive 
H and V carryin the switch arms H and 
V respectiveIy are rotated through the indi- 
vidflal friction clutches; previously described 
and in, te saine direction as that in which the 
respective abutment arms HO and VO were 
previousy moved, the reversing solenoid  be- 
lng at this time energised as hereafter explained. 
Such ïorward movements of the switch arms 
H and V continue untit the stop pins 
and VS on the ratchet discs H and V re- 
spectively, which are constrained fo more for- 
wardly in unison with the said swih arms, 
engage and are rrested by the respective abut- 
ment arms  and VO at which stages the 
respective ïriction clutches commence to slip, 
It bein derstood that either switch rm may 
more through a greater angle than the other 
before if fs arrested. 
At the conclusion of this opération the con- 
tact strip H on the stch arm H engages 
the flxed contact H for the required column of 
said coting devices and similarly with the 
contact strip V. The required magnets P and 
C are thus finally energised whfle the tr- 
vening magnets P and C are momentarily 
energised as the corresponding switch arms are 
advancing to the required positions. 
Now the abutment arm HO fs provided on 
one side thereof with an insulated contact strip 
H2 the free end of which fs normally separated 
from an insulated contact H2, the latter being 
electrically connected to a conducting disc 
secured to the abutment arm and constantly 
engaged by a resilient conducting strip HS 
cured af one end to a fixed support. 

The conductin& strïp H25 on the hutment 
arrn is dlsposed in the patll of movemnt of the 
stop pin H3 on the ratchet disc H so that 
as the latter fs completing its ïorward more- 
5 ment the saïd conducting strip fs pressed by 
the stop pin into, engagement with the coacting 
contact H29 and such engagement - is maintained 
as long as the corresponding friction clutch 
urges the drive shaï H forwardly. As here- 
]» after more fully explained, these contacts when 
closed complote the circuit of the solenoid 
or C4 fo effect engagement oï the friction 
clutch for the required direction of movement 
of the carrier frame. 
15 Similarly, the contact members V28 and V9 
when closed complote the circuit of the solenoid 
8 or 79 to effect engagement of the fric,tion 
clutch ïor the required, direction of movemenfi of 
the actuating device A. 
20 If may here be remarked that as shown in 
Figure 27 the contact members H28 and H9, are 
separated when the switch arm H and abutment 
arm H]{I occupy their normal inoperative posi- 
tions, the fixed stop member H]  being appropri- 
ff5 ately located for this purpose. 
It will also be explained hereafter that at a 
subsequent stage of operation and whi]e the 
motor MC fs still rùnning the reversing magnet 
9 fs deenergised whereby the pinion 9 fs disen- 
;o gaged from the gear wheel ]0] and the pinion 
fs engaged therewith. Thus the shaft 
geher with the switch arm H thereon, fs re- 
turned to its normal inoperative position but the 
ratchet disc H fs iievented by the arm 
,;» from participating in this movement whereby 
the spring H I fs lef in its fully wound condition. 
Tas.fer device 
'ïhe transfer unit S fs also convenientIy ar- 
0 
ranged below the panel P as shown in Figures 2 
and 4 of the dawings and saine comprises 
frame S supporting two horizontally disiosed 
siindles S and S arranged one above the other 
and a countershaft S disposed parallel thereto, 
,5 the countershaft being connected by chain and 
sprocket gearing } to the drive shaft . 
A toothed pinion S? on the countershaft fs in 
constant mesh with a gear wheel S ïreeIy 
mounted on the spindle S and ïorming the 
o driving member of a clutch which fs normally dis- 
engaged but which when operated as hereafter 
described allows the spindle SG to make one 
complote revolution. Such clutch may therefore 
be conveniently termed a one-revolution clutch, 
55 The driven element of this clutch fs a disc 
secured to the spindle S and having pivoted to 
its inner face and adjacent its periphery an. arcu- 
are transmission arm S9, such disc being nor- 
mally located accurately in position by a spring 
60 pressed retaining arm S4 provided ai its free 
end with a roller $5 which projects into an ac- 
commodating recess in the periphery of the disc. 
One end of the arm SI fs formed with a hook 
like projection St' which fs urged into the path 
05 of a lateral projection S' on the gêïr vheeI $8 .. 
by a tension spring-SI[, bnt which fs normally 
maintained in its outwa.rd inoperative position in 
opposition to said spring by a trip arm S  2 which 
engages the oppçsite end of the transmission rm 
îo as shown fl Fig. 34. 
The trip arm is rockably supported at its upper 
end on a rod SIS projecting laterally from the 
frame $3. while an intermediate portion thereof 
fs disposed adjacent to the cote of the aforësaid 
75 electromagnet 
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A return arm S5 which also is rockably sup- 
ported on the rod SIS adjacent the opposite end 
of the magnet $2 has ifs upper end connected to 
a tension spring S IS' whereby its lower end is 
normally maintained in contact with a cam 
secured to the spindle S. An abutment rod S I 
is secured atone end to the triu arrn SII whfle 
the opposite end thereof extends slidably through 
a hole in the ïeturn arm S5 and is fitted with a 
collar S6' disposed adjacent to the inner face 
of said arm. 
Accordingly, when the magnet SI is energised 
as hereafter described, the lower end of the trip 
arm is moved laterally to the position shown in 
Figure 33 thus disengaging the coacting end of 
the transmission arm SI0 whereby the opposite 
end thereof moves into the path of the 
driving projection $8' on the gear wheel S0, as 
shown in Figure SG. The clutch members are 
thus engaged and the spindle $5 commences to 
rotate. After the spindle S bas moved 
through a portion of its movement, the cam 
forces the lower end of the return arm S I 
towards the magnet Sl and such movement 
is transmitted to the trip arm S2 by the abut- 
ment rod S{ so that said trip arm is positively 
returned to ifs initial position. The return arm 
S{ when moved to ifs operative position as de- 
scribed is retained therein by the magnet SI un- 
tri the latter is deenergised as hereafter de- 
scribed. 
Accordingly, before the spindle S completes 
one revolution the trip arm reenters the path of 
movement of the rear end of the transmission 
arm S9 so that the latter is disengaged from the 
driving projection $8' as the revolution is com- 
pleted. 
The spindle $5 freely supports a coaxially ar- 
ranged series of toothed pinions S  7, one for each 
number disc N of the counting devices N, each 
of said pinions being in constant mesh with a 
corresponding gear wheel S8 rotatably sup- 
ported on the spindle S. 
The said group of pinions S7 is arranged be- 
tween an abutment block S  9 which is secured to 
the spindle S and a pressure disc SI slidably 
supported on said spindle and m'ged towards the 
abutment block by a compression spring 
while a friction disc Sll is slidably mounted on 
the spindle between each adjacent pair of pinions 
S7. The pressure disc SI9 and the several fric- 
tion discs $2- are constrained to rotate in uni- 
son with the spindle $5 by means of keys 
which extend into a longitudinal keyway formed 
in the spindle. 
Thus the whole assembly comprising pinions 
S7, intermediate friction discs Sll, pressure 
disc SI0 and abutment block S9 is maintained 
under endwise pressure so that when the spin- 
dle $5 is driven in the direction of the relevant 
arrow shown in Figure 31 by the release of the 
abovementioned one-revolution clutch, each pin- 
ion is frictionally driven in unison therewith un- 
tri further movements of said pinions are indi- 
vidually arrested as hereafter described. When 
any particular pinion is so arrested the friction 
drive members therefor slip thereover while the 
spindle S continues to rotate. 
Each gear wheel S8 on the spindle S is ar- 
ranged adjacent fo a corresponding ratchet disc 
SI having the same number of teeth and which 
also is rotatively supported on that spindle, each 
coacting pair of gear wheels and ratchet discs 
being connected together by an interposed spiral 
spring SI which is maintained under tension 
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at all rimes. For this purpose the outer end of 
each spring SI fs connected to an anchor pin 
SI on the corresponding ratchet disc while the 
inner end of the spring is connected to an an- 
5 chor pin S21 o] the corrcsponding gear \vheei 
S$. 
Accordingly each ratchet disc is continuously 
urged in the forward direction of the upper ar- 
row shown in Figure 31 while the coating gear 
 wheel S8 is continuously urged in the reverse 
direction but such reverse movements are ai all 
rimes prevented by the aforesaid friction drlve 
means or the correspondlng pinions. 
Likewise forward movements of each ratchet 
]5 disc S are normally prevented by a correspond- 
ing pivoted retaining arm SI8 which is rigidly 
connected to a normally disengaged check arm 
$2, said arms being maintained in their nor- 
mal positions by a corresponding tension spring 
20 S0 and coacting fixed stop S$. 
Each of the retaining arms SI8 is formed with 
an armature SIS' disposed adjacent to the cote 
of the corresponding electromagnet S hereln- 
before referred to, whereby when said magnet 
25 energised and then deenergised, the connected 
arms SI and SIS undergo one forward and 
turn movement and allow one tooth of the coact- 
Ing ratchet SI4 to escape. 
Each ratchet disc is formed with an arcuate 
30 slot S and a laterally projecting stop pin S - 
on the associated gear wheel S projects there- 
into and normally engages the forward end there- 
of, as shown in Figures 31 and 32, and it will be 
evident tha.t the gear wheel cannot move forward- 
3,3 ly beyond this position. 
When the value settlng levers T$ fo T inclu- 
sive of the transmitter T are set and the trans- 
mitter is actuated as hereafter more fully de- 
scribed, the requisite numbers of current Im- 
4o pulses are transmitted to the corresponding elec- 
tromagnets S so that the requisite number of 
teeth of each ratchet disc S, is permitted to 
escape--that is fo say, each ratchet disc corre- 
sponding to an operated value setting lever moves 
.] forwardly through an angle corresponding to 
the position of the respective setting lever. Thu 
each operated ratchet disc moves in advance of 
the coacting gear wheel S$. 
When subsequently the aforesaid one-revolu- 
.,o tion clutch is released, while the motor MC is 
operating, each of the gear wheels S is urged 
forwardly by the friction drive means associated 
with the corresponding pinion S7 so that the 
gear wheel associated with each ratchet disc 
». which was previously permitted to escape is driv- 
en forwardly until the stop pin S$ on the gear 
wheel again engages and is arrested by the closed 
forward end of the slot SI in the ratchet disc. 
Accordingly both the gear wheel S and the 
;0 coacting pinion SI. more forwardly througb 
angles corresponding to the forward movement 
previously imparted to the associated ratchet disc. 
Now the outer end of a tooth of each pinioB 
S7 is normally engaged by a lateral projection 
. on a spring pressed pivoted arm S mounted on 
the frame whereby a contact S on the free end 
of this arm is normally separated from a co- 
acting fixed contact SS, each pair of such con- 
tacts being arranged in the circuit of the corre- 
7 sponding "value" solenoids A of the actuat- 
in device. Thus when . pinion S7 moves for- 
wardly through an angle corresponding to one or 
more teeth thereof the circuit of the correspond- 
ing value solenoid Al4 is ruade and broken a cor- 
ï5 responding number of rimes. For example if rive 
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current impulses .are imparted-te one .of the e]ec- 
tromagnets SI by operation of the transmitter, 
the corresponding ratchet disc $24 advances 5 
teeth as-hereinbefore described se that when 
subsequently the one-revo!ution clutch of the 
transfer device is released th.e cocting gear 
wheel SI $ and pinion SI 7 each advance hr0ugh 
rive eeth .and rive curent impuls.es are rans 
mitted te-the relevan s.olenoid .A24 of the 
atin device. 
Accordingly the transfer device serres te r.egig- 
ter-the.current!.mpulses rsççived frora th trans- 
mitter and at .a later stage te trnsmit corre- 
sponding numbers .of .impuIses te .the actuating 
dvice. 
In addition each of the e!ectromagnets 
other thon .that corresponding to-the number 
discs N5 of lowest denomination re connected 
in circuit with the çonacts AS and A4 incor- 
pozated in he actuating device and correspond- 
ng to-the number-disc N of-next !ower denom- 
.inion. Accordingly, when each number disc 
N5 is passing from the «'9" te the "0" .position or 
vice versa, a current impulse is ansm!tted te 
the eectromagnet S corresponding te the num- 
ber .disc of next higher denomination whereby 
a fuïther tooth of the associted ratcliet disc 
is permitted te escape whereby the correspond- 
ing ear-wheel S . and pinion Si wi!l also more 
forwardly through trie additional tooth space 
belote their motions are arrested and a.n addi- 
tional cmTent impulse is transmitted te the cor- 
responding solenoid 
A drum S. secured te one end of the .spindle 
$5 of the transfer device is .provided on its 
periphery and in different planes of rotation with 
four switch operating projections $39, S40, $4 
.and S42 respectively, each of said projections be- 
in enageab]e 'with-a coacting projection on a 
corresponding switch.arm s, $4, .s and 
respectively pivoted te the frame. The said pro- 
jections-on the pivoted arms are normall F dis- 
pesed in contact with the periphery of the drum 
» whereby contacts S', S4' .and S' re- 
sptively thereon are normal]y .disposed in en- 
.gaement with coacting flxed contacts S], 
and S respectively, vhile .the contact.S' 
noïmally disenaged .frein .a coacting fixëd con- 
tact S.. Accordingly each of the said pivoted 
switch .arms is raised by the corresponding.pro- 
jection on the .drum $3 at.an appropriate.stae 
during the rotation threof te-open or close the 
correspondin contacts. 
Ech of the switch arms SS and $44 .is pro- 
vidd intermediate .its ends with an armatur 
arranged below the cote of an electromagnet.S| 
supported on the frame of the transfer device. 
This magnet when energized is net sufficiently 
powerïul te raise the switch .arms S. and S, 
but is provided te retain sai d arms in their upper 
positions.when saine.are liftedby the correspond- 
ing.projections S9 and $45 on the drum S. 
Coactfl]g contacts s.' and S7 are in the 
aforesaid holding.circuit of the solenoid A for 
operating the hinged frame A of the.actuating 
device, contacts $44' and $4 are in the circuit 
of the .solenoid 9. incorporated in the reversing 
gearing te the selector devices .H and-V; con- 
tacts S5' and $49 are in circuit with he h01d- 
ing magnet s and with two holding .magnets 
in the transmitter as hereinafter described, while 
contacts S4' and s are in circuit vith the 
printing solenoid TS in the printing nechanis m 
of the transmitter. 

Transmittig apparatus 
As shown in Figure 45 the transmitter T is pro- 
vked with a csing TI ] which .encl0ses he mech, 
unism and incorporates a platïorm T ll] arranged 
5 partly below a-horizontal slot T l and on wlich 
order orms or the iike may 5e .,supported te be 
printed with particulars of tbe oPeratins per- 
formed, the printing .mechanism being located 
within theportion ' of the C.s.in. b0 è Sail 
]0 siot T9. 
The aPparatus enclosed within the casir in- 
corpo"ates a main frame T{} which r0fgiïëiy 
supports a transversely arraned spndleT| en 
which the pnei .dscriminating lever 2, the se- 
1 lecting loyers T4 ... Tï and the vaÏue 
!evers T . . . T. for the counting devices are 
frely mounted d Such leviers project fh91 h 
corresponding slots-in the casing-T. 
-I may be «here noted that Wtiérëas the trans- 
20 mitter is shown äs having seven value.se,tin:leï- 
ets T te ,T4 nclusive, the countipEE device-N 
ale shown as including nine number discs N, 
whfle the actuating device A is-likewise Providêd 
with nine actuating arms A2. The réason 
,o this is that usually the total value which a count- 
ing .device may-be required .te indicate would be 
cnsiderably reater than the total value te be 
added.or subtracted in a sin]é operation. 
The spindle T also rotatively suppm:ts a 
o worm.wheel T-2 which meshes with a worm.T$ 
on the .spindle of the motor MT enclosed within 
the casino. Aone revolution clutch eneraliy 
designated T-, which may be similar in 
.struction te the afomesaid clutch (Figures B4, 
 6) of the transfer dévice, is in-terposed.béfween 
the spindie T2 and -the worm wheel T which 
may constitute the .drivin.member of.the clutc'h 
the driven disc T24' thereof being.seuredtGtlàe 
spindle T. The said clutch includes .lateral- 
40 ly movable trip arm (not.shown) which is mó/ed 
in one direction in opposition te a spring T2 
te allow the coactin clutch .members te inter- 
enae as previously .described and .is meturned 
te its initial position by.said sprin te.cause dis- 
4 engagement of said clutch members as.th spin- 
dle-completes onerevolution. 
The starting lever T is pivotally connected 
at T2 te the.transmitter .frameand thedepend- 
ing lower,portion of said.]ever is arraned..todiS- 
5o place said trip arm latelaliy te permit engae- 
ment of the clutch elements as saidstartin lver 
is moved .te its operative position. The strtin 
lever T  is. automatically.returned te its normal 
inoperative position, shrtly ater .the spindle 
5 T2  commences te ttu-n, ..by a lateral!Y prgJeting 
pin OE3 on the driven disc T4 . 
The 4ower end of the starting.lever T is also 
pivotal]y conne¢tëd te the forward end of aobar 
.60 T which is slidably supported adjacent i.ts rekr 
end by a bracket T27 vhereby as the.upper end 
of the startin lever is moved forwardl toits 
operative position, .(he slide bar .is moved ear- 
wardly. 
65 One ede of the slide bar -T25 is slotted -for 
wardly of the .bracke-T27 .te form n inClied 
abutment. T2' for a projection T9' on the bck' 
of.an.armature T Which is piv0tally Connecfed 
adjacent its lower end te the frame -T-20, Suclá 
70 projectïon being maintaned-in contact Witlá he 
inclined abutment by a tension sPrin -T.. i 
nected te an upper portion of the armature,  " 
The upper end of the pivoted armaturë s fitted 
with an insulafng.block .2 Wlïlà s{ipports 
75 contacts -T33 and-T34 respectivelY ùch.-onta:cs 
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being norma!ly spaced from but arranged to en- 
çage coacting contacts TS5 and TS6 respective]y. 
The contacts TSS and TS5 are in the circuit of 
the driving motor MT while the contacts TS4 and 
TS6 when closed complete two parallel circuits 
one of which includes the electromagnet T30 
whfle the other includes the aforesaid solenoid 
99 for reversing the mechanism for driving the 
vertical and horizontal selecting devices. 
When the starting lever T| is moved to 
operative position as shown in Figure 47, the 
armature T29 is displaced in opposition to the 
spring T3| to close the coacting pairs of contacts 
TSS, TS and TS4, TSG. Thus the circuits of the 
driving motor 1VI_T and of magnet TS0 are c]osed. 
The magnet 30 when energised retains the 
armature in its operated position and thus main- 
tains closed its own circuit and that of the driving 
motor when the starting lever is returned to 
inoperative position by a pin TS7 on the OE'iven 
disc T24' of the one revolution clutch. 
A resilient locking arm T2S is screwed at 
lower end to and is spaced ïrom the back of the 
pivoted armature T29 whereby the slide bar 
.extends therebetween. Vhen the armature is 
disposed in its normal inoperative position this 
resilient locking arm T2S is disposed clear of the 
adjacent edge of the slide bar an.d in alignment 
vith a slot T2S  therein but when the armature 
is moved fo ifs operative position the locking arm 
bears resfliently thereagainst as shown in Figure 
47 the said slot T 2 being out of register there- 
with. 
When however the starting lever T| and slide 
bar T6 are returned to their inoperative posi- 
tions as hereinbefore described the locking arm 
T enters the slot T,  and so prevents a fur- 
ther actuation of the sLarting lever while the 
magnet T30 is energised. 
The panel discriminating lever T carries a 
resflient contact T$ which may be moved over 
an arcuate series of fixed contacts T39, one for 
each of the panels P controllable by the trans- 
mitter and the circuits of which are hereinafter 
described. When the transmitter is required to 
operate only one panel this lever T is hOt re- 
quired. 
Attached to the lever T2 is an arcuate indicator 
strip T having its center of curvature at the 
axis of the lever T and provided on ifs upper 
face with suitably spaced characters T which 
identify the several panels and which may be 
.moved successively into register with an inspec- 
tion opening T47 in the casing. Thus when the 
contact T36 on the lever T is engaged with any 
particu]ar fixed contact T3 the character 
designating the panel P corresponding to such 
contact T39 is e:posed by the inspection opening 
T. 
Similarly each of the setting levers T4 fo T|4 
inclusive is provided with an arcuate indicator 
strip T bearing numerals or other position 
identifying indicia T46 which may be successive- 
ly exposed at openings T4 in the casing. 
Each of the selector setting levers T . . . 
and value setting levers T$ . . . T4 is provided 
with a latera]ly projecting contact strip T3 ard 
with a coacting resilient contact strip T44, such 
contact strips being provided with coacting nor- 
ma]ly open contacts designated T  and T 
T  and TS--and so on. 
An actuating arm T pivotally mounted on 
each of the setting levers T4 to T| inclusive en- 
gages the corresponding resflient contact strip 
T and the former has an integral projection 
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T48' which coacts with a corresponding toothed 
segment T49 secured fo the spindle, each such 
segment being provided with a plura]ity of teeth 
and having plain portions T49  af the ends of 
the respective group of teeth thereon. More par- 
ticularly each of the segments T9 associated 
with the value setting levers T8 fo T4 inclu- 
sive is provided with nine equally spaced teeth, 
while the segments associated with the selector 
setting ]evers T fo T inclusive may have fewer 
teeth. 
When any particular setting lever is disposed 
in its normal position af which the zero indica- 
tion T4 is displayed throush the corresponding 
inspection T7 the projection T4' on the asso- 
ciated actuatin arm T bears against the plain 
upper portion T49' of the corresponding toothed 
segment T46. Likewise if the setting lever is 
moved forwardly to display the numeral "2" 
through the inspection opening the projection 
T' projects into the tooth space in advance of 
the 2nd tooth from the top of the sement, as 
shown in Fisure 49. During this ïorward move- 
ment of the settin lever the actuating arm T48 
is moved upwardly as it passes over each of the 
two uppermost teeth on the segment and during 
each such upvcard movement the resilient contact 
strip T4 is pressed into engagement with the 
coacting contact strip T43, but as the circuit con- 
taining these contacts is open af another place 
at this stage, actuation of the resilient contact 
strip T4 is without effect at this rime. 
After the various setting levers have been ar- 
ranged in the requisite positions the starting 
lever T| is operated as above described, and as 
already explained the spindle T |, to which the 
toothed segments T4S are secured, is then caused 
to undergo one complete revolution. During an 
initial portion of this revolution those teeth of 
each segment T4 which are disposed above the 
projection T48' on the associated actuating arm 
T4 operate said arm in succession whereby the 
contact members on the arms T43 and T44 are 
closed and opened a corresponding number of 
rimes and during each such closure a cor- 
responding electromagnet is energised. Thus for 
example as the segment T4 undergoes one revo- 
lution from the position shown in Figure 49, the 
uppermost pair of teeth thereon cause two cur- 
rent impulses to pass through the circuit of the 
corresponding magnet. 
It will be evident that those teeth of each seg- 
ment which are initially disposd below the pro- 
Jection T48' on the arm T48, actuate the latter 
during the final stage of the revolution of the 
spindle T|, but the consequent operation of the 
contact member T4 is without effect because as 
hereinafter explained the appropriate circuit is 
previously interrupted by the contact TS0. 
Thus each of the contacts T4' . . . T|4' on 
the respective contact strips T43 is electrically 
connected to a corresponding resilient contact 
T4Z . . . T|4 arranged adjacent fo but normally 
spaced from a common coacting contact TS0 on 
a pivoted arm T|, such arm carrying a follet 
TS which is normally received in a recess TS 
in the periphery of a cam disc T54 secured to 
the spindle T. (See Figures 50 and 51.) 
Thus as the spindle T2| commences to make 
one complete revolution the follet T passes out 
of the recess T53 onto a concentric high por- 
tion T54' of the cam disc T54 whereby the coin- 
mon contact TS0 is moved into simultaneous en- 
gagement with all of the resilient contact strips 
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T4  ... TI43 thereby preparing the respective 
circuits for the contacts T4 I, T42 . . . TI4 I, TI4 . 
The high portion TS:' of the cam T54 extends 
around a comparatively small portion of the cam 
and when the follet T52 passes therefrom onto 
the low portion thereof, the common contact TS0 
is again separated from the coacting contacts 
T4  . . . TI4 . 
The high portion TSar' of the cam, however, 
subtends a greater angle than the groups of teeth 
on the segments T49 so that the maximum num- 
ber of current impulses which the apparatus is 
designed to transmit may be imparted to the re- 
spective electromagnets before the circuits thereof 
are interrupted by the return of the common con- 
tact TS0 toits normal position shown in Fig 
ure 50. 
A pin Tg projects laterally from the cam disc 
T4 whereby as the latter rotates if will depress 
one end of a pivoted lever T95 supporting an in- 
sulating block T9 carrying two contacts T98 and 
T99 respectively, such contacts being normally 
separated from coacting fixed contacts T00 and 
T8 respectively. The normally raised end of 
the lever T98 is disposed adjacent to the cote of 
an electromagnet T {}2 which was previously en- 
ergised in series with the magnet' T$0, whereby 
the lever T98 will be retained in ifs operated po- 
sition with the aforesaid coacting contacts 
closed, when same is moved to such position by 
the pin T95. 
The contacts T98 and T88 are in the circuit 
of the motor MC for driving the controlled ap- 
paratus while the contacts T99 and T0 are in 
circuit with the "addition" switch T3' of the 
transmitter and the "addition" solenoid AS8 of 
the actuating device. 
The starting lever T] is interlocked with the 
various setting levers Tç and T: to T4 inclusive 
whereby said starting lever cannot be moved 
from ifs inoperative position unless each of said 
levers Tç and T to T inclusive is so arranged 
that one of the respective characters T48 is prop- 
erly located within the corresponding inspection 
opening T4 and whereby all of such levers are 
locked in position when the starting lever is 
operated. Figures 46, 47 and 48. 
For this purpose a locking arm T individual 
to each of said levers T2 and T4 to T4 inclusive 
is pivoted about a vertical axis fo a transverse 
rail T secured fo the frame of the apparatus 
while ifs forward end is slidably supported on a 
second rail T8. The free forward end of each 
locking arm proJects laterally and is maintained 
in contact with thé adjacent edge of the coacting 
indicator strip T by a tension spring T60 con- 
necting the arm T8 fo the frame while lateral 
displacement of the indicator strip is prevented 
by a guide pin T on the opposite side of the 
latter. The free end of each locking arm is 
receivable within any one of a series of equally 
spaced notches T45' having inclined sides and 
formed in the adjacent edge of the coacting in- 
dicator strip, such notches being so spaced that 
when any of the characters T48 is correctly dis- 
played through the corresponding inspection 
opening T, the said free end of the arm T58 
extends into a corresponding notch. When such 
notch is moved out of register with the free end 
of the locking arm a small angular movement 
is imparted fo the latter. 
A further locking arm T82 which also is piv- 
otally connected to the rail T and is slidably 
'supported on the rail T8 is provided with a 
laterally proJecting locking pin T6 whlch ls 1 
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register wlth a hole T84 in the starting lever 
when the latter is in its normal inoperative posi- 
tion and a tension spring T68 connected to the 
arm TS tends fo maintain the locking pin 
5 in ifs disengaged position. 
A coupling link OE pivoted at one end fo the 
locking arm TS bas a limited lost motion con- 
nection with each of the locking arms T8 for 
which purpose a pin TS projects upwardly from 
10 each arm T5 into a correspondini clearance 
hole T86 in the coupling link, the clearance so 
provided being such that when the pin T85 is in 
locking engagement with the starting lever any 
of the locking arms T8 may be moved angularly 
15 into and out of engagement with the correspond- 
ing notches T5' without displacing the coupling 
link. 
When, however, the free end of any of the 
locking arms T8 bears against the side of the 
20 coacting indicator strip T: between the notches 
therein, the locking arm T8 is retained in its 
operative position. Thus a notch T' must be 
disposed in register with each of the locking arms 
T8 belote the locking arm T is moved to 
25 its inoperative position by the spring T68 fo per- 
mit of operation of the starting lever T. 
Finally when the starting lever is moved to its 
operated position the hole T84 herein is moved 
out of alignment with the then disengaged lock- 
30 ing pin T$ which then rides on the adjacent 
face of the starting lever whereby all of the 
locking arms T8 are locked in their operated 
positions to prevent movement of any of the 
levers T and T4 fo T4 inclusive. 
35 In order fo prevent movement of any of the 
levers T and T: fo T4 inclusive after the start- 
ing lever T bas returned fo its inoperative posi- 
tion and belote the operation initiated thereby 
bas been completed, a blanking plate T 04 is af- 
40 ranged fo slide over the face of the starting lever 
such plate being normally disposed clear of the 
hole T54 therein. This blanking plate is carried 
on the forward end of a slide T0 and the rear 
end of which is so connected by a bell crank lever 
45 T08 fo the pivoted armature T9 that when the 
latter moves fo its operated position the blanking 
plate is moved forwardly to obstruct the hole T 
and so prevent entry of the pin T69 on the arm 
TS. Thus as the magnet T$0 is hot deenergised 
5O until the conclusion of the whole operation as 
hereafter explained, the various setting levers are 
locked in their adjusted positions until that rime. 
The lever T$ for discriminating between "addi- 
tion" and "subtraction" operations is operatively 
55 connected fo any convenient type of switch T$' 
which, as previously explained, is arranged in the 
circuit of the "addition" electromagnet Ag of the 
actuating device A, such contacts being open 
when the lever T3 is set for subtraction opera- 
60 tions. 
Preferably the said lever T3 is also associated 
with interlocking means which prevent altera- 
tion of ifs position while the apparatus is in oper- 
ation. As shown diagrammatically in Figure 48 
65 such means may comprise a slidab]e bar T57 
pivotally connected af one end fo the upper end 
of the pivoted armature T29 and provided at ifs 
opposite end with a member T08 which moves 
into the space between the two extreme positions 
7O of the lever T9 when said armature is moved fo 
ifs operative position. 
Printing mechanism o/transmiter 
The printing mechanism comprises a coaxially 
75 arranged serles o discs TT0, each o whlch 
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freely rotatable on a transverse spindle T11, one 
such disc being provided for each of the levers 
T2 and T4 fo T4 inclusive. Each of these discs 
T0 is provided on its periphery with a plurality 
of equal!y spaced projecting type elements 
which correspond fo the characters T4 on the 
lndicating strips T5 associated with the corre- 
sponding setting lever. Thus each of the discs 
T{} corresponding fo the value setting !evers bear 
the type numerals "0" fo "9" inclusive. 
Each disc TT] is provideE af one side thereof 
with a driving pipAon Tï which is in constant 
mesh with a corresponding toothed sgment 
freely suppored on a second transverse splndle 
T1, each semnt havin an upstanding arm 
TT  connected by a link T to an arm Tï on 
one end of a spindle T, the opposite end of 
which carries a second arm T'8 which is co» 
nected by a link T to the «orresponding settin2 
lever. 
Thus when any of the seting levers is moved 
to a required adjustment position, çhe coïre- 
sponding printing disc T0 is moved in unison 
therewith so that that printing character which 
corresponds to the position of the setting lever is 
moved to ifs lowermost position at which if is 
disposed above a vertically movable impression 
b]ock TS0 arranged fo be moved upwardly 
through an opening in the platform T 8. 
An inked ribbon TS guided by rollers T82 
extends below the printing discs and above the 
platform on which the order form or the like to 
be printed is placed and located by a pointer 
on the casin belote the starting lever T! 
operated. Conventional means as illustrated are 
preferably provided for moving the ribbon 
forward and reverse directions. 
The impression block TS is cam'ied on a piv- 
oted arm T84 which normally rests on a spring 
loaded plunger T84' the movement of which is 
limited by a stop T84 e. The free end of the lever 
T84 is connected to the plunger of a printing 
solenoid TS whereby when this solenoid is ener- 
gised the arm is moved downwards in opposition 
to the spring loaded p]unger. \Vhen the sole- 
noid is subsequently deenergised the arm is pro- 
jected upwardly by the spring loaded pluner and 
the momentum so imparted to the impression 
block causes it to continue fo more upwardly into 
engagement with the printing discs aîter the 
motion of the plunger has been arrested. 
Another printing disc T$2 arranged coaxially 
with the discs T is provided on its periphery 
with two appropriate type characters T92' such 
as the symbols "÷" and "--" and this disc T92 
connected fo the lever T by means which include 
a link T whereby when the latter is moved 
from one position thereof to the other the 
propriate character T2 ' is moved fo the printing 
position. 
Three additional normally inoperative printing 
discs T are arranged coaxially with the print- 
ing discs T and T2 but are somewhat larger 
in diameter than the latter, such discs T3 being 
conveniently arranged one ai each end and one 
at the center of the whole group of the discs T9 
and T2. Each disc T$ is provided on its 
riphery with one projecting type character T, 
and saine may for example comprise the letters 
"F," "Z" and "N" respectively and corresponding 
fo an abbreviation of the word "frozen," Such 
projecting type characters are arranged adja- 
cent to fiat sides T  on the respective discs 
such fiat sides being normally disposed horizon- 
tall immediately above the impression block as 
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shown in Figure 56 so that the lowermost type 
characters TT0' on the discs T;0 and T92 pro- 
ject therebelow. 
Each of the printing discs TSç is movable an- 
 gularly by a correspondin toothed segment 
free]y supported on the spindle eTæ the several 
segments TS; being coupled together by a rod 
TS whereby they are operable in unison, One 
of these segments 'r7 is provided with an up- 
!ç) standing arm TS' which is coupled by a link TS 
to an arm on a spindle T$' to which is secured 
an armature T$0 arranged adjacent to the 
"frozen" magnet TI which, as previously ex- 
piained, is in circuit with the normally open con- 
!5 tacts A48 and ASi of the actuating device. Thus 
if these contacts are closed when the hinged 
frame A3 of the actuating device is swung for- 
wardly toits operative position, the "frozen" 
magnet Ti6 in the transmitter is energised 
.,2 whereby the three serments T$ are dplaced in 
unison to move the printin characters TS' on 
the printing discs T$S into the operative posi- 
tion shown in Figure 54. Accordingly as these 
type members TSS' are now disposed below the 
2 level of those type members T0' on the printin 
discs T} which are arranged in the printing 
position, it will be evident that when the im- 
pression block T30 is subsequently operated the 
letters "F," and "Z," "N" only, are printed on the 
2.» order form. 
Thus the transmitter operator is ruade aware 
that the goods corresponding fo the selected in- 
dicaing device N are "frozen," while as pre- 
viously explained such indicating device is hot 
:] actuated under these conditions, 
Figure 55 is a view in inverted plan showing 
the printing discs T3 disposed in their opera- 
rive positions and showing also the positions of 
the remaining printing discs when the trans- 
.! mitter is set as hereafter described for subtrac- 
tion of   "376." 
h value 
Elecric circuits and genera operaio 
I has previousiy been explained that the panel 
discriminating unit D of the controlled appara- 
45 us and the panel selecting lever 2"2 of the trans- 
mitter are required only when more than one 
panel and/or transmitter are interconnected and 
Figure 57 shows the electrical connections when 
only one transmitter and one panel and appur- 
50 tenant apparatus are provided. 
It will now be assumed that it is desired to 
subtract the value "376" from that counting de- 
vice N which is located in the 38th row from the 
bottom thereof on the panel P and in the 19th 
55 column of such devices commencing from the 
left hand end of the panel as viewed from the 
back. If will also be assumed that the value dis- 
played by said counting device before the sub- 
traction operation is performed is "0010922" 
60 whereby after such operation the value displayed 
will be "0010546." 
If is further assumed that af the commence- 
ment of the operation, the actuating device is 
disposed below the said 38th row and te the 
C5 right of the 19th column. 
Accordingly the lever T of the transmitter 
set fo the "subtraction" position, while the "ver- 
tical" and "horizontal" selecting levers T to 
T are set to select the required counting device 
0 N and the value setting levers T2, T, and T 
are set for the value "376" fo be subtracted. 
The selecting levers T to T7 inclusive are set 
to predetermined code numbers which identify 
the required counting device N. Thus in the par- 
75 ticular apparatus described and illustrated on 
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current impulse in the circuit associated with 
eitherof the levers T4 and T6 causes the rotary 
switch arm V5 or H5 respectively of the corre- 
sponding selecting unit fo be advanced over six 
of the coacting contacts V4 or I-I4 in the respec- 
tive bank thereof, while one current impulse in 
the circuits associated with the levers T and T7 
cause the corresponding rotary switch arm fo 
more one step onto the adjacent contact V or I-I. 
Thus in order fo select the 38th row the set- 
ring levers T and T5 are set to display the 
numerals "6" and "2" respectively, whfle similar- 
ly the setting levers T6 and T7 are set fo display 
the numerals "3" and "1" respectively. 
As each of the levers T3 and T inclusive and 
TI2, T3 and Tl is moved to the requisite posi- 
tion, the corresponding printing disc is moved to 
corresponding position and at this stage the order 
fmïm or the like fo be printed is inserted in the 
printing device of the transmitter. 
The starting lever TI is then operated whereby, 
as previously explained, contacts T and 
are moved into engagement with contacts T3 
and T36 respectively. Contacts T3 and T3 
close to complete the circuit of the transmitter 
driving motor MT from the supply conductors 
LI and L2 so that this motor commences fo run 
while contacts T. and T6 close fo complete two 
parallel circuits from a battery B shown at tl]e 
bottom of the diagram. 
 One of these circuits may be traced from the 
positive terminal of the battery, supply conductor 
1{}9 and conductor Il{} to normally closed con- 
tacts $49 and S5' of the transfer device S, 
electromagnet Sl, conductor Il I, electromagnet 
TI02 in the transmitter, conductor Il2, electro- 
magnet T.{} and closed contacts T6 and T to 
earth. The last mentioned electromagnet is 
energized fo maintain said pairs of contacts T3, 
T and T, T3 in the closed condition when 
the starting lever is returned fo ifs inoperative 
position while, as previously explained, the 
electromagnets T{}2 and Sl, though energised, 
are without effect af this time. 
The other circuit through the said contacts 
T and T6 extends from the positive terminal 
of the b.attery B through conductors 9 and 
to the normally closed contacts S9 and ,$4' of 
the transfer device, conductor  to electromag- 
nets $ which are arranged in parallel, conductor 
{13 fo the reversing solenoid 99 and conductor 
I { fo the said closed contacts T6 and T4. As 
previously explained the solenoid 99 when ener- 
gised operates the reversing gearing included in 
the common drive means for the "vertical" and 
"horizontal" selectors whereby when the driving 
motor MC of the controlled apparatus is subse- 
quently energised, the switch arms V and I-I 
will be driven in the forward direction. The 
magnets $ when energised frictionally engage 
the coacting friction discs on the drive spindles 
for the actuating device A and carrier C as pre- 
viously described with reference fo Figures 10 
and 11. 
When the starting lever was moved fo its oper- 
ative position if also released the one-revolution 
clutch T2 of the transmitter and as the trans- 
initier motor MT ,was simultaneouslY energised, 
the spindle T21 of the transmitter is caused fo 
make one complete revolution as previously ex- 
plained. During the initial portion of such rota- 
tion the cam TS on the spindle moves the 
earthed contact member T{} into engagement 
with the contacts T 3 fo T43 inclusive, and such 
contact is maintained during approximately the 
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flrst 60 ° of the rotation, ai the conclusion of 
which said contact member T9 returns fo its 
normal disengaged condition. 
While said contact member T{} is in the en- 
5 gaged position, however, each pair of normally 
open contacts associated with the operated set- 
ting levers T4 fo T7 inclusive and T2, T3 and 
TI4 is closed and opened one or 'more rimes, the 
number of operations of each pair thereof being 
10 the saine as the number displayed by the corre- 
sponding indicator T4@ in the transmitter. 
Thus for example, as if has been assumed that 
the selector lever T4 has been set fo the number 
"6" the contacts T41 and T4  are closed and 
15 opened six rimes whfle the contact T§{} is in the 
operated position whereby six current impulses 
are passed through the escapement magnet V 
of the vertical selector V. Thus six teeth of the 
coacting ratchet disc VIS are permitted fo es- 
20 cape while as the setting lever T is set to dis- 
play the number "2," the magnet V7' is ener- 
gised twice and two teeth of the ratchet disc Vl 
escape. As the escape of each tooth of the 
ratchet disc Vl.6 causes the corresponding abut- 
25 ment arm Vl{} fo more through the angle sub- 
tended by six of the contacts V4 on the ixed disc 
V2, such abutment arm moves through the angle 
subtended by thirty-eight of the contact V4 when 
six teeth of the ratchet Vl and two teeth of 
30 the ratchet V{7, escape. 
Similarly the abutment arm I-Il{} is moved 
through the angle subtended by nineteen of the 
contacts I-I4 on the fixed disc 
As an example, the circuit of the magnet 
35 may be traced from the supply conductor 
conductor { I, magnet Vl,', conductor  16, con- 
tacts T41, T4 , conductor IlS, and contacts T4 S 
and T fo earth. 
Similarly the operation of the contacts asso- 
40 ciated with the operated value setting levers T 
TI3 and Tl intermittently close the circuits of 
the corresponding magnets S of the transfer de- 
vice so that each of the associated ratchet discs 
$2 is permitted to escape and nove forwardly, 
45 the number of teeth so permitted fo escape being 
equal to the value for which the respective setting 
lever is adjusted. Thus for example as the lever 
SI2 has been set fo the value "3" the correspond- 
ing magnet is energised and deenergised three 
5o rimes and three teeth of the associated ratchet 
disc $2 are permitted fo escape. 
The circuit of the magnet SI corresponding 
fo the setting lever TI2 may be traced from the 
supply conductor 1{}9, conductor Il9, normally 
55 closed contacts Al' and AI6 operated by the 
actuating solenoid A for the hinged casing A 
of the actuating device, conductor I 19, the appro- 
priate magnet SI, conductors 2{} and 12 to 
contacts TI2 and TI2, conductor 22 and con- 
6O tacts T2  and 
During the rotation of the spindle T21 of the 
transmitter the pivoted lever T96 is moved to 
ifs operated position by the pin Tg on the cam 
disc T and as the associated electromagnet 
65 T{}2 is at this rime energised as already ex- 
plained, said lever is retained thereby in the said 
operated position in which the contacts T99 and 
T99 engage the coacting fixed contacts T{}{} and 
TI {} I respectively. 
70 Contacts T99 and TI {}{} in closing, complete the 
circuit of the driving motor MC of the controlled 
apparatus which thus commences fo run whfle 
contacts T99 and TH}I are in circuit with the 
"addition" switch T' of the transmitter and 
75 the "addition" magnet A of the actuating de- 
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vice. However as the particular operation being 
described is one of subtraction, the switch T3' 
is open as shown in the diagram so that the 
closing of contacts T99 and T9 is without 
effect. 
When the motor MC is started as above ex- 
plained motion is imparted from the common 
drive shaft 5 fo the aforesaid reversing gear- 
ing and friction clutches arranged between the 
"vertical" and "horizontal" selecting devices V 
and H respectively fo the respective drive shafts 
V and I-I thereof. (Figures 23, 24 and 25.) 
As previously stated, the said reversing gearing 
was moved fo the forward drive position when 
the solenoid 99 was energised. The svitch arms 
V5 and H5 respectively secured fo the drive shafts 
V and I-I are thus moved forwardly over the 
respective banks of contacts V4 and I-I4 from the 
normal inoperative positions shown in Figure 27. 
As each of the switch arms V and H pass 
over each contact in the respective bank thereof 
the corresponding magnet C or P is momen- 
tarfly energised. 
Thus, the circuit of any of the magnets P  may 
be traced from the supply conductor 89 through 
conductors-23 and 24 fo the switch arm I-I5 
of -the horizontal selector, the appropriate con- 
tact I-I4-in the bank thereof then through the 
conductor 25, and the corresponding magnet P 
to earth. 
Now if has previously been assumed that ai the 
commencement of the operation the actuating 
device is located below the 38th row of count- 
ing devices N and fo the right of the 19th column 
thereof. --If may thus be assumed that the actu- 
.atingdevice is originally located in register with 
that counting device N which is located in the 
20th row from the bottom and the 22nd column 
from the left of the panel. 
- When the svitch arm VS, in moving forwardly 
as-described, engages the 19th-contact V4 in the 
bank thereof the magnet C corresponding fo the 
19th-row of counting devices is momentarfly 
energised. As the actuating device is ai this 
rime in register with the 20th row of counting 
devices, the pivoted armature A94 thereon is in 
register with the said magnet C for the 19th 
row. Thus as the lastmentioned magnet is mo- 
mentarily energised the said armature AG4 is 
attracted thereby and the associated contacts 
AGS, AT are momentarily closed. These con- 
-tacts are in circuit with the "down" direction 
relay V5 which is thus momentarily energised, 
 snch circuit extending from the supply conductor 
H}9 through conductor 26 the winding of mag- 
net V, conductor 46 and closed contacts A7 
A68. to earth. 
However, as hereinafter explained, the witch 
arm V34 is left, ai the conclusion of each opera- 
tion of the apparatus, in circuit with the clutch 
operating solenoid 78 for «down" direction more- 
ments of the actuating device, while similarly the 
switch arm H34 is left in circuit with the clutch 
0perating solenoid C3 for effecting movements 
of the carrier frame C fo the left hand of the 
panel as viewed from the rear of the latter. 
Accordingly as the switch arm V34 is already 
in the corresponding position this momentary en- 
ergisation of the "down" direction relay V35 
without effect. 
-The rotating switch arm V5 passes from the 
19th contact V4 to the 20th contact whereby the 
magnet.C for the 20th row of counting-devices 
is momentarfly energised and the contacts 
AT are momentarily closed. These contacts are 
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in circuit with the vertical locating magnet A 
and with normally open contacts , 8 and as 
these latter contacts are still open, the momen- 
tary closing of contacts A7, A79 is without ef- 
5 fect. 
The switch arm V then passes onto the 21st 
contact in the bank thereof and momentarily 
energises the magnet C ïor the 21st row. This 
magnet is ai this rime in register with the pivoted 
]ç armature A2 on the actuating device so that the 
corresponding contacts A, A9 are momentarily 
closed. These lastmentioned contacts close to 
complete the circuit of the "up" direction relay 
V6 which is thus energised fo more the svitch 
.,5 arm V3 into circuit with the operating magnet 
]9 for the "up" direction friction clutch in the 
aforesaid means for imparting vertical more- 
ments fo the actuating device. Thus the circuit 
of the magnet 79 is prepared for subsequent op- 
ri0 eration as hereinafter described. 
The forward motion of each switch arm V 
and I-I5 continues .until if is eventually arrested 
by the corresponding abutment arm V or 
which was preset in the manner already de- 
25 scribed and when so arrested the switch arm V5 
is in engagement with the 38th contact V while 
the switch arm I-I is in engagement vith thelgth 
contact I-I4, the corresponding magnet C and P 
on the carrier frame C and panel P respectively 
0 being thus energised. 
As the motion of each switch arm V and 
is arrested, the associated pair of normally open 
contacts V25 and V29 or I-I25 and I-I29 on the 
respective abutment arm V or I-I is closed in 
35 the manner previously explained with reference 
fo Figure 27 of the drawings. 
The contacts V25 and V29 are in circuit with 
the switch arm V4 which, as already explained, 
has been moved into circuit with the "up" direc- 
4o tion clutch operating solenoid 79 of the vertical 
drive means for the actuating device A. Likewise 
the contacts I-I2 and I-I29 are in circuit with 
switch arm I-I4 which in turn is in circuit with 
the solenoid C for operating the aforesaid fric- 
45 tion clutch by means of which the carrier C and 
actuating device A are moved fo the left on the 
panel. 
If may here be noted that as the actuating 
vice was ai the commencement of the operation 
50 located in register with the 22nd column of count- 
ing devices, none of those three magnets P then 
in register with the. pivoted armatures C5, 
and C7 are energised as the switch arm I-I 
moves forwardly into engagement with the 19th 
55 contact I-I4 as above.described. 
Accordingly contacts V28 and V29 close fo 
complete the circuit of "up" direction solenoid 
79, such ch'cuit being traced from the supply con- 
ductor 9 through conductor 2 to the closed 
C0 contacts V2 and V29 and switch arm V$ fo 
solenoid 79 and thence fo earth. Similarly con- 
tacts I-I25 and I-I29 close fo complete the cir- 
cuit of solenoid C3 corresponding fo movements 
of lhe carrier C fo the left. The corresponding 
65 friction clutches are thus operated whereby the 
actuator is moved upwardly on the carrier frame 
C towards the 38th row of counting devices N 
and whereby the carrier frame is moved fo the 
left iowards the 19th column of said counting 
70 devices. 
As the actuator moves upwardly on the carrier 
frame owards the energised 38th magnet 
thereon the armature A63 thereon successively 
registers with the intervening magnets C' but 
75 these are all deenergised ai this rime. When, 
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however, this armature registers with the ener- 
gised magnet CI it is attracted thereby to close 
the normally open contacts A6 and A0 and 
complete the circuit of the "vertical" locating 
solenoid A60 through a circuit which extends 
from the supply conductor  {}9 through conductor 
$, solenoid A60, closed contacts A6 and 
conductor 2 and closed contacts 06, 06 fo earth 
the latter pair of contacts having been closed 
by the frictional drag of the relevant magnet 
as the actuator commenced its ascending move- 
ment as hereinbefore described. 
Simflarly when the carrier frame C in moving 
fo the left registers with the 19th column of 
counting devices N the armature CI6 thereon 
registers with and is attracted by the energised 
magnet P fo effect engagement of normally 
open contacts C9 and C22 thus completing the 
circuit of the "horizontal" locating solenoid 
Each of these solenoids operates fo project the 
associated locating pin whereby the actuator is 
locked in the required position to the carrier 
frame C and the latter is locked fo the frame of 
the panel P. The actuating device A is thus in 
register with the required counting device N lo- 
cated in the 38th row of the 19th column thereof. 
The locating solenoid A60 in operating closes 
normally open contacts A4 and AI6 while simi- 
larly the locating solenoid C6 closes normally 
open contacts C28 and C29, such pairs of con- 
tacts being arranged in series in the circuit of 
the operating solenoid A5 for the hinged frame 
A3 of the actuating device. Thus when both pairs 
of said contacts are closed the solenoid A5 is en- 
ergised in a circuit which extends from the sup- 
ply conductor 109 by way of conductor il8 to 
closed contacts A?4, A15 and C28, C29 in series 
and conductor 199 and the solenoid A5 to earth. 
Thus the hinged frame A3 is swung forwardly 
whereby if engages the conical locating heads on 
the attachment screws P4 vhich secure the se- 
lected counting device to the panel. 
When so located the "subtraction" pawls 
on the hinged frame A3 are in operative engage- 
ment with the corresponding dÆiving gears 
of the selected counting device. 
As the plunger A6 of the solenoid A5 moves fo 
its operated position as above described it opens 
and fmally recloses the normally closed contacts 
AI3 and AI6 in the common feed to the magnets 
Si of the ransfer unit while said movement of 
the plunger also closes the normally open con- 
tacts Ai 2 and Ai 5. 
The closing of the lastmentioned contacts 
completes a holding circuit for the solenoid 
such circuit being traced from supply conductor 
09, conductor 10, normally closed contacts S 
and S3' of the transfer device, conductor 
and resistance 129 fo the said solenoid. Accord- 
ingly a reduced holding current passes through 
this lastmentioned circuit fo the solenoid A6, but 
as the original energising circuit thereof is still 
closed, such current af this stage merely sup- 
plements the current previously passing through 
the solenoid. 
As the hinged frame A3 swung forwardly fo 
the described operative position the forward end 
of he push rod A6 engaged the casing of the 
selected counting device N ff, as will be assumed, 
the "frozen" indicator for that counting device 
is disposed in its inoperative position. Thus the 
normally open contacts A and A49 are closed 
but the normally open contacts A8 and A6 I' in 
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the circuit of the "frozen" magnet TI6 remain 
open. 
The closing of contacts A41, A49 completes the 
circuit of the magnet $2 which attracts its af- 
,5 mature fo release the one revolution clutch of 
the transfer device S, the circuit of the magnet 
$2 being traced from the supply conductor 109 by 
way of conductors I l0 and 130 to the magnet $2 
and through conductor 131 and closed contacts 
20 A4? and A49 to earth. 
Accordingly, as previously explained, the spin- 
dle $5 of the transfer device is moved through 
one complete revolution during which each of the 
toothed pinions SI1 freely mounted thereon is 
25 frictionally driven in the saine direction until the 
coacting gear wheel SI8 is arrested by the asso- 
ciated preset ratchet disc $24. Thus in the ex- 
ample under consideration the pinion SI1 cor- 
responding to the value setting lever TI 2 of the 
2o transmitter moves forwardly through three teeth 
so that the corresponding normally open con- 
tacts $35, $36 are closed and opened three rimes. 
Likewise the contacts $35 and $36 corresponding 
fo the setting lever TI3 are closed and opened 
25 seven times while the contacts corresponding to 
the setting lever TI4 are closed and opened six 
rimes. Each pair of contacts $35, $36 is arranged 
in the circuit of the corresponding electromagnet 
A24 of the actuating device, the circuit of any 
3O one of these magnets being traced from the com- 
mon supply conductor 109, through conductor 
133, the winding of the relevant magnet A24 and 
corresponding conductor 134 to the closed con- 
tacts $35 and $36, the latter being connected fo 
earth. As previously explained each current im- 
35 puise through any of the magnets A24 of the 
actuating device causes the corresponding piv- 
oted actuating arm A21 of the actuating device 
to undergo one forward and reverse movement. 
Thus the arm A21 corresponding to the value 
4O 
setting lever TI2 of the transmitter is operated 
three rimes and as the "subtraction" pawls 
are at this rime in operative engagement with 
the corresponding driving gears lVl of the selected 
45 counting device "lV," the number disc N5 in the 
"hundreds" column is turned rearwardly through 
three divisions to display the numeral 6 at the 
inspection opening at the front of the panel 
whfle simflarly the number discs N5 in the "tens" 
5O and "units" columns are turned rearwardly 
through 7 and 6 divisions respectively to display 
the numerals "5" and "6" respectively. During 
this movement of the "units" disc the zero indi- 
cation thereon passes the inspection opening in 
55 the panel and as same is moving from the zero 
to the "nine" position, the corresponding con- 
tacts A39 and A40 are momentarfly closed there- 
by completing the circuit of that magnet Si of 
the transfer device which corresponds fo the 
"tens" column of the counting device lV. This 
6O circuit may be traced from the common supply 
conductor 109 through conductor I 18, closed con- 
tacts AI3 and AI6, conductor 119, the winding of 
the relevant electromagnet Si (corresponding to 
65 the "tens" column of the count]g device lV), 
conductor 135, and closed contacts A39, A40 
(corresponding fo the "units" column of the 
numbering device) to earth. 
Consequently the ratchet disc $2 correspond- 
7O ing fo the magnet Si is permitted fo escape one 
additional tooth so that the corresponding driv- 
ing pinion SI1 will more one additional tooth 
belote its motion is arrested as previously de- 
scribed. In this way one further current im- 
75 pulse is supplied fo the magnet A24 correspond- 
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 .ing te the "-tens" column of the numbering:de- 
vice, one additional movement being thereby 
imparted te the number disc NS.in the ï.tens" 
-.column. se that this disc displays the.value '"4" 
- at.the end of the operation. 
Similarly, as the. lastmentioned .number disc 
passes:frein the zero te the ïnine" position ,the 
-corresponding contactsA3$ and A40 are momen- 
 tarfly, closed te energise the magnet.S .corre- 
sponding te the "hundreds". column :.whereby 
one: further movement .wilt be imparted te the 
corresponding number disc N5 belote the oper- 
arien is completed, at which, rime suchdisc..wfiI 
display the numeral "5." Thus at the conclusion 
of the operations involved in subtracting, the 
value 376 from the amount 0010922 originally 
 displayed by the.selected numbering, device, the 
value displayed by the latter is 0010546. 
New as previously described the spindleS5 of 
the transfer device is fitted,with a drumS38 
bearing.four switch operating projections 
$40, $4 and .$42 respective]y. 
Immediately after this drum $38 commences 
its rotation the projectionS40 on the drum lifts 
the-arm $44 .whereby normally ctosed contacts 
$44' and $4 are opened, the said arm $44 being 
then retained in its raised, position by the ener- 
gised magnet S. As previously explained and 
as shown in the diagram, Figure. 57, these con- 
tacts $44' andS4 are in the circuit of the elec- 
tromagnets 84 and the reversing so]enoid 
which latter operates the-reversing gearing in 
the common drive-means for the switch arm 
V and H respective]y of the vertical and hori- 
zontal se]ecting devices.. Consequent]y these 
switch arms are returned te their normal inoper- 
ative positions during the rime that the se]ected 
counting device N is being operated as previous]y 
described. 
As the switch arm V is disengaged frein that 
 contact V4 with which it has been-in register, 
the corresponding magnet C onthe carrier 
 frame C i. e. the .magnet for-the 3Sth row of 
counting-devices N is-.deenergised. -Thus.the 
contacts. A, A0 are reopened te .deenergise the 
"vertical" locating magnet A0 on the actuating 
device and the circuit of-which waspreviously 
traced. Thus the-locating plunger-A3 is with- 
drawn frein the.corresponding ]ocating hole on 
the frame of thecarrier C. 
Similarly as the switch arm H is disengaged 
frein that contact.H4 with which-it-has been 
in register, the corresponding magnet-P for the 
19th column of counting devices-N is deener- 
gised whereby the -contacts C9, .C22 reopen 
'break the circuit of the "horizontal" Iocating 
magnet C8, the ]ocating pin C-of- which is thus 
withdrawn frein the corresponding hole in the 
panel frame. 
Notwithstanding the withdrawaI of the said 
Iocating pins A3 and C, the actuatorA remains 
accurately located upon the panel as the locat- 
ingheads on the attachment screws P4 of the 
' se]ected counting device N stfll project into the 
 corresponding locating holes on thehinged h'ame 
A3 of the actuating device. 
As the said locating pins A3 and C$ are with- 
drawn as above described, the associated contacts 
A4, A and C28, C29 are reopened..As pre- 
viously explained thee contacts.are arranged in 
series in the original energising circuit, of the 
solenoid A5 for actuating the hingedfïame 
of the actuating device. çhis .circuit is ..thus 
broken but the so]enoid A isst-ill energised bY 
the reduced "holding" current through the re- 
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..sistance ,29 and .the. contacts $43', .$47 of .the 
'.transfer device. 
...As these switch arms V5 and H5 are return- 
ing te their-said normal positions they momen- 
5 tarily engage the intervening con'tacts.V4 and-tt4 
respecti/ely thus momentarily, energising, the 
corresponding-magnets CI. and Pi. Thus:as the 
switch arm V5 .moves frein the:38th contact te 
the .37th. contact of the'bank thereof, .the mag- 
10 net Ci corresponding te .the 37th row of indicat- 
ing devices is momentarily energised.. New, as 
previously explained the armature A64 on  the 
actuating .device is in register with the. magnet 
 CI. corresponding te the adjacent lower: zow. of 
]5  indicating.;devices. Accordingly..as the._magnet 
C I-for: the 37.th row is momentarily, energised 
attracts the armature A4.and closes the coacting 
 normally open contacts A68 andAT I wherebF.the 
down-direction relay V35 is momentarily ener- 
20. gised and the associated switch arm V34 is moved 
-into circuit-with the solenoid T8 for operating the 
'.'down" direction clutch in the vertical..drive 
means for the ,actuator, this-circuit being ihus 
prepared foç a subsequent operation of the appa- 
'5 ratus. Similarly as the switch arm HS,momen- 
tarily .engages the contact H4 correspondirxg 
the iSth column of numbering devices, the con- 
tats 'C8 and C21 are.momentarily.closed te 
energise the direction relay I-I35 but as the switch 
30 -arm I-I34 is already in the corresponding position, 
such energisation of the. magnet H35 is without 
effect. 
 -lso as the said selector switch arms V and 
"H.respectively commence their return .move- 
"35 ments the-contactsV2 and V2 on the corre- 
sponding abutment arm V  0 and which until his 
timE have been-heldclosed by thestop pin 
are veopened, because the retaining arm V§ per- 
.toits the ratchetdisc V to undergo a slight re- 
40 tuzn.movement. Thus the 'up".direction.clutch 
 magnet  is deenergised .te release..the-corre- 
sponding friction clutch which has,been slipping 
since the actuating device was moved upwardly te 
 the required, position .as. previously explained. 
45 Similarly:the contacts H8 and:H re re- 
 opened .te deenergise.£he clutch magnet C  3. 
leturning new .to.the cam :drum: $3 .on the 
-spindleS of the transfer device it..will be noted 
that after said .drum.has ruade approximately 
50 one quarter of a revolution the:projection.S42 
thereon ..momentari_ly Iifts the coacting, swith 
azm. $45 whereby nermally open contacts:S4î' 
and S8.are closed .te :momentarily energise:the 
printing magnet T5 in the transmitter; the.cir- 
55' cuit of such .magnet extending h'om the supply 
:conductor, l  through conductor- 8, closed.con- 
..£acts S4',-$50, conductor 38.andmagnet 
 to.earth. 
The ..impression block T8 is thus initially 
ç: rnoved downwazds in opposition te the associated 
. spzing loaded plunger and is impelled upwardly 
by the-latter when the magnet-is :deenergised te 
,.cause .the order..forïn and..the inked-ribbon t be 
 pressedino contact, with the type on. the print- 
;. ..ing..discs:T0..which were moved .te the requislte 
positions in unison with the setting levers, of the 
. transmitter as .previously described. 
Finaly as .the drum $3 is cempleting ifs afre- 
_ said. single, revolution the projections--S$ and 
ï0 $4 . momentarfly_ ra.ise their respective coacting 
. switch arms $4 and $4 respectively se that the 
norma!ly closed..pairs of contacts $43', $4 and 
: $4', $49 respectively are .momentarily. opened. 
 .Contacts S4' and_S4_.are in the. holding .cir- 
'75 cuit of the solenoid A of the actuating device A 
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so thaç çhis solenoid is now deenergised and 
hinged frame AS is swung rearwardiy by ifs re- 
turn spring to disengage the operated counting 
device N and during this return movemenç the 
contacts A47 and A49 are reopened thereby effect- 
ing deenergisation of the clutch release magnet 
$2 of the transfer device S. 
Contacts S' and $49 are in the previously 
described circuit which contains in series the 
electromagnets $5 of the transfer device and 
Tf02 and T30 of the transmitter. Thus these 
magnets are simultaneously deenergised. De- 
energisation of the magnet $51 allows the switch 
arms S3 and S4 fo return Po their normal posi- 
tions, while similarly the magnet T82 of the 
transmitter when deenergised allows the switch 
arm T fo reurn to ifs normal inoperative posi- 
tion whereby the contacts T88 and T8 in the 
ch'cuit of the motor MC and the contacts T 
and T|8| in circuit with the addition magnet 
AS of the actuator are reopened. Likewise de- 
energisation of the magnet TS0 o.f the trans- 
initier allows the pivoted armature T29 fo return 
fo ifs normal inoperative position whereby the 
contacts TSS, TS5 and TS, TS$ are reopened. 
Contacts TS3 and TS are in circuit of the trans- 
initier motor MT which therefore is deenergised 
while contacts TS, T3 are in the circuit of the 
reversing solenoid , but this circuit was previ- 
ously broken ai .the contacts S', $48 of the 
transfer device S as previously described. 
Thus when the spindle $5 of the transfer de- 
vice has completed its single revolution the whole 
apparatus has returned to ifs normal inopera- 
tire position and is ready for further operation. 
If is fo be noted that the actuating device A re- 
mains in register with that counting device N on 
the panel P which bas just been operated. That 
is o say the actuating device does not return fo 
any sPecial position on the .panel at the con- 
clusion of an operation but proceeds directly fo 
the next co.unting device selected. 
In the preceding description it has been 
sumed that the "frozen" stop NI of the selected 
counting device N was disposed in its inoperative 
position. If, however, this "frozen" stop had been 
arranged in the operative position the push rod 
A on the actuating device would bave engaged 
saine as the hinged frame AS was being swung 
forwardly. Under these circumstances the push 
rod :would bave moved rearwardly on the frame 
A through a distance sucient to close the nor- 
mally open contacts A8 and AI as well a the 
normally open contacts A7 and A8. Closing 
of contacts A48 and AI complete the circuit of 
the "frozen" magnet Tt6 of the transmitter so 
that the corresponding printing discs T86 of the 
transmitter printing mechanism would under the 
conditions d.escribed be moved to the operative 
position so that during the subsequent printing 
operation the type characters T86 on the discs T8 
would be imprinted on the ordre- form while the 
characters on the pre-set printing discs T]{] would 
be prevented thereby from engaging the inked 
ribbon TS. Accordingly the letters 1  . . Z . . 
the abbreviation for "frozen" would be printed on 
the order form. Also, as previously explained, 
when the "frozen" stop NI is disposed in 
operative position if arrests the forward move- 
ment of the hinged frame AS before the driving 
pawls A] move into operative engagement with 
the corresponding driving gears NI of the select- 
ed numbering device. Accordingly although these 
driving pawls are subsequently actuated as pre- 
vious]y described, and in the manner determined 

by the corresponding value setting levers of the 
transmitter, such actuation is without effect upon 
the selected counting device IV. 
5 Panel selecting means 
When it is desired fo control more than one 
panel P by means of a single transmitter T the 
latter is provided with a panel selecting lever T 
as previously described whereby any desired panel 
10 may be selected. 
Also when two or more transmitters T are re- 
quired to control a single panel if is necessary to 
provide interlocking means which operate, when 
one transmitter is operatively connected to the 
15 panel, to prevent any other transmitter from be- 
ing operatively connected thereto. 
The diagram Fig. 58 shows the means by vhich 
these functions are performed and fllustrates an 
installation comprising three transmitters desig- 
20 nated Tx, Ty and Tz respectively and three panels 
which are not shown in the diagram but which 
may be designated Pa, Pb and Pc respectively. 
Associated with each transmitter is a panel dis- 
criminating unit designated Da, Db, and De re- 
25 spectively and these units may conveniently be 
arranged below the correspondingly identified 
panels in the manner shown in Figs. 2 and 4. 
Each panel discriminating unit embodies three 
pivotally supported switch arms Dla, DIb and 
30 DIc respectively which are normally maintained 
in their upper inoperative positions by individual 
springs D2 and the free end of each of these 
arms supports a plurality of insulated resflient 
contact strips D$, one of the latter being pro- 
35 vided for each conductor which is required to 
connect a transmitter to a panel In order to 
simplify the diagram four strips D3 only are 
shown on each of the switch arms, though an in- 
spection of Fig. 57 will show that in the particular 
40 apparatus therein illustrated nineteen separate 
conductors .are required. 
The necessary number of conductors collec- 
tively designated 2{]{] are led from each trans- 
mitter to the corresponding panel discriminating 
45 unit and tappings therefrom are connected to 
corresponding resilient strips D3 on each of the 
three switch arms Dla, DIb and DIc therein. 
Each resflient strip D$ is normally separated 
from a correspondingly fixed conta.ct D from 
0: which conductors collectively designated 2{]1 are 
led to the appropriate units of the corresponding 
panel as i!lustrated in Figure 57. Thus, for ex- 
ample, the conductors 2{]1 associated with the 
uppermost switch arm Dla of each discriminat- 
55, ing unit are connected to the mechanism of panel 
Pa and so on. 
When any of the pivoted switch arms of any 
discriminating unit is moved downwardiy frora 
its normal raised position the group of contact 
60 strips D3 thereon simultaneously engage the co- 
acting fixed contacts D4 so that the correspond- 
ing transmitter is connected in circuit with the 
corresponding panel. 
Each switch arm DI is provided with three in- 
65 sulated contacts DS, D and D8 arranged below 
and normally engaging corresponding fixed con- 
tacts D, DI{] and Dl respectively and the cir- 
cuits of which are hereafter described. 
When any switch arm DI i.s moved downwards 
70 to its operated position the said coacting pairs of 
contacts are separated and the contact D8 moves 
into engagement with a fixed contact DI2 ar- 
ranged therebelow and normally separated there- 
from. 
75 Thus if for example and as shown in Figure 8 
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the, switch= arm D  a of : thediscriminating :unit 
D is moved downwardly the transmitter T. 
connected in circuit with the panel 
As previously stated the required panel is se- 
lected at any transmitter by suitably adjusting 
the panel selecting lever T2 thereon. Thus in 
order fo selèct panel Pa for operation by .trans- 
mitter..T2 the/lêver T2 oï the latter is adjusted, 
so ,thkt the contact arm T$ thereon_engages the 
contact T39c corresponding fo panel Pa whe1:eby 
the circuit of an operating electromagnet D5 
sociated-with the. switch arm Da oï the dis- 
criminating unit Dc is prepared. 
When, subsequently the.starting leve1 T oÏ 
transmitter T is moved towards,its operative po- 
sition thWsaid circuit is closed when an insu- 
lated contact T]|0.on the.slide bar. T25 moves 
into engagement.with a-resilient contact strip 
Tf| l secured.to_a. fixed support on the trans- 
initier, such engagement being effected beïore 
th.starting lever Tf has moved sufiïcientlY far 
td operate the armattu-e T,9 and_close thecon- 
tacts associated therewith. The circuit may be 
traced.lïom a battery.B2 by way oÏ conductors 
20 and :2 ito the said .contact strip, Tlll o£ 
transmitter Tz, contact T fO,- conductor 2Ot[ .to 
the.winding of a I6cking solenoid T2, conduc- 
tor 25/contact arm T- .o£ the panel selecting 
lever T2, contact T.a, conduc.tor $« normally 
closed, contacts .D and.Dl I associated with the 
switch arm D]a oÏ the discriminating unit Dc 
conductor 2Oj normally closed .contacts-D-and 
D|0associated with the switch arm Da,oï the, 
discriminating unit DI, conductor 2 normally 
closed contacts D and Dl  associated with switch 
arm Dla of the,panel .discriminating unit Da, 
condùctor 2 and the windirg oÏ the operating 
magnet D ïor.the switch arm Dla of .the dis- 
criminating unit Dc td earth. 
This magnet when energised attracts an arma- 
ture on the associated switch arm whereby the 
latter, is.moved downwards fo ifs operated posi- 
tion, as shown. Thus the group of contact strips 
D-on. the operated switch arm engage the cor- 
responding fixed.contacts D4 while simultane- 
ously .thepairs of  contacts D$,- DO ;. D1, D|  and 
DS, D|.| .are opened whilethe normally open con- 
tacts DS,-D|-are ctosed. The opening of-con- 
tacts D,D|  momentarily interrupts the circuit 
of. thê energised operating magnet D, but same 
is again energised when contacts D and D l 2 are 
closed.; the.aforesaid contacts associated with the 
switch arms Da of the other discriminating 
units Da and Db being thus by-passed. 
Although the circuit of the operating mag-net 
D is interrupted when the switch afincom- 
mences to move downwards, the inertia of the 
moving:armcauses if tocomplete its downward 
movement and agafii complet the circuit of the 
magnet as described. 
From-the preceding description it will be under- 
st6od that the initial energising circuit of each 
of the operating magnets D:includes in series, 
normally closed pairs of contacts associated with 
those switch arms D of ai1 of the discriminating 
units D Whïch correspond to the saine panel and 
ttiat when any such switch arm is moved fo its 
operative position the said normally ctosed pairs 
of'contacts associated therewith are opened. 
Accordingly when any switch arm is moved 
towardsits operated position, if is hot possïble 
tocomplete the circuit of the operating magnet 
D:associated with the corresponding switch arm 
of any of the other discriminating units. Tlus 
ir»Ffg. 58 the settinglevers T2 of the transmitters 
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Tx andTy,are both set fo select .the :panelPa, 
to which transmitter.Tz is already connected as 
explained... It will be notêd,however, if the start 
ing, levers Tl of .ihe transmitters Tx and .Ty .are 
 moved fo their operative positions, the .circuits 
of the magnets D5 for the switch arms Dla:of 
the discriminating units Da andDb are hot com- 
pleted as each of .these cizcnits is interrupted at 
the appropriate pair of contacts D and D :or 
10 and Dl{}associated with the switch Dla .ofthe 
dizcriminating unit 
Accordingly under the conditions shown in the 
diagram panel Pa cannot be selected, by eithe 
of the transmitters Txor Ty but either of. the 
1 lattm may select panel Pb or panel Pc. 
Now. the afresaid locking :solenoid T| 2. in, 
corporatedin"each: transmitter is provided with 
a plunger TI I which normally projects into. a 
slot T| |4 in _the corresponding slide bar T the 
0 arrangement of the slot being such that the slide 
bar. cannot be movedforwardly through the dis 
tance necessary for operation of the armature 
T2 until said locking plunger is withdrawn. 
H0wever,before .the forward motion of the -slide 
5 bar is arrested by the locking plunger, the afore- 
said-contact T| |{} thereon engages the coacting 
contact strip T|||. Thus unless the required 
panel is already connected fo another trans- 
mitter the aforesaid circuit which includes the 
30 solenoid T |2 is completed before, the locking 
plunger T||3 arrests the forward movement of 
the slide bar. The solênoid TI  2 is thus energised 
to withdrawits plunger andenable the slide bar 
to-complete-its full forward-movement without 
3 interruption. 
Each armature T is for the present purpose 
provided with an additionalcontact T| con- 
nected in circuit ith the supply conductor 
such-contact being normally separated from a 
40 c°actingc°ntact T| |? which is electrically con- 
nected to the contact T| and the correspond- 
ing end of the solenoid TI 2. Thus-when the 
armature T2 is moved fo its operated position 
the said contacts T| $and T |? close to by-pass 
the contacts T| |{} and. T|  | whereby the circuit 
4 containing the solenoid T|2 and the relevant 
electromagnet Dof the associated panel dis- 
criminating  unit, remains energised, when the 
contacts T| {} and T| I| are reopened by the re- 
tun of the slide bar T2-fo ifs normal inopera- 
i0 rive-position. 
While.the mechanism as so-far described oper- 
ates to prevent any particular panel being selected 
by 'a transmitter when said panel is already 
electricalty connected to another transmitter it 
i would hOt prevent the simultaneous operation 
of two or more transmitters-to select the saine 
panel and if this were to. take place a plurality 
oï transmitters would be electrically connected 
fo the selected panel at the saine rime. 
60 Accordingly, the apparatus includes means.to 
prevent simultaneous movements of any two or 
more of. the starting levers Tl towards their 
operative pcsitions. The particular means dia- 
grammatically i11ustrated in ig. 58 comprises a 
6 ratchet bar Tl  individual to the slide bar 
of each transmitter and pivoted af one end 
thereto, the ïree end oï such bar T being 
suspended by an associated spring 
An electromagnet Tl2{} is arranged below each 
70 ratchet bar and the upper end oï the cote 
thereof is. shaped fo coact with. ratchet teeth 
formed in the lower edge of the ratchet bar. 
Thus when any magnet T|2{} is energised the 
coacting ratchet bar is attracted.thereby and. 
7 moves downwardly in-opposition fo its associated 
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spring fo engage the magnet core, the associated 
slide bar T26 and starting lever T being then 
locked against forward movement. 
Each magnet T26 is provided with two sepa- 
rate windings, one of which is in circuit as here- 
af ter explained with appropriate contacts in one 
of the other tr«nsmitters while similarly the 
second winding is in circuit with contacts in the 
remaining transmitter. 
Each starting lever T has a lost motion con- 
nection T22 with the coacting slide bar T26 
whereby a contact T23 on the former is nor- 
mally separated from a resilient strip T24 on 
the latter, the said contact T23 being connected 
by a conductor 21 fo the supply line 202. As 
the starting lever commences fo move forwardly 
the contact T2 thereon engages the adjacent 
end of the contact strip T24 and during the 
ensuing initial forward movement of the slide 
bar T2 the opposite end of the contact strip, 
T  24, engages a resilient contact strip T  25 fixed 
fo the frame of the transmitter and such engage- 
ment is maintained until the starting lever 
proaches the limit of ifs forward movement and 
is then broken. 
During the rime that the contact members 
TI24 and T25 are so engaged, each of the mag- 
nets TI20 of the remaining transmitters are ener- 
gised fo prevent forward movements of the 
corresponding starting levers. 
 Thus as the lever T I of the transmitter Tz 
was moving forwardly fo its operated position 
in which it is shown in Figure 58, the contact 
members T24 and TI2 therein were engaged 
thereby completing a circuit which extends from 
the supply line 2}2 by way of conductor 
closed contacts T23, TI24 and TI25 in series 
conductor 22 and parallel branches 213 and 
24 therefrom fo corresponding windings of the 
magnets T 20 of transmitters Tx and Ty. 
If during the time that the starting lever of 
transmitter Tz was moving forwardly as de- 
scribed an attempt had been ruade fo more the 
starting lever of say transmitter T,.x fo ifs op- 
erated position, the initial movement of such 
starting lever would have caused the magnet 
T20 of transmitter Tz to be energised and ad- 
ditionally to complete the circuit of the second 
winding of the magnet T2{} of transmitter Ty. 
Thus all three starting levers would be tem- 
porarily prevented from moving fo their operated 
positions. 
If will thus be understood that the described 
interlocking means utilises that interval of rime 
which although short must necessarily elapse 
while any slide bar T26 is moving forwards, to 
prevent simultaneous operation or two or more 
starting levers and thereby prevent any one 
panel from being simultaneously connected fo 
two or more transmitters. 
I claim: 
1. R.egistering apparatus comprising a plural- 
ity of adjustable register devices arranged in 
columns and rows whereby each such register 
device is identifiable by the column and row 
containing saine, an actuating device movably 
supported adjacent said register devices and 
adapted for alternative driving engagement 
therewith, means operable to select any required 
register device for operation by said actuating 
device, means including reversing gearing op- 
erable fo move said actuating device parallel to 
the columns of register devices, means including 
reversing gearing operable to move saine parallel 
to the rows of said register devices, means op- 
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erable fo arrest the actuating device in register 
with that column which contains the selected 
register device, means operable fo arrest the 
movement of the actuating device in register with 
5 that row which contains the selected register 
device, direction sensing means operable fo cause 
said actuating device, when in register with any 
of said register devices, fo move directly towards 
that column which contains a subsequently 
]0 lected register device, a second direction sensing 
means operable fo cause said actuating device 
fo more directly towards that row which con- 
tains said subsequently selected register device, 
and means operable when said actuating device 
15 is moved into register with a selected register 
device, to effect a predetermined adjustment of 
the latter by said actuating device, each of said 
direction sensing means comprising a series of 
electromagnets one for each column or row as 
ri0 the case may be of register devices, means op-. 
erable when any particular register device is 
selected for operation fo energise momentarily 
and in sequence all those electromagnets in each 
series thereof which intervene between one end 
25 of the respective series and that electromagnet 
which corresponds fo the column or row a the 
case may be containing the selected register de- 
vice, means operable after said selected register 
device has been adjusted fo energise said inter- 
0 vening electromagnets momentarily in the re- 
verse order and switching means operable by sald 
electromagnets fo control the respective revers- 
ing gearing, said switching means being movable 
in unison with said actuating device and parallel 
;5 to said series of electromagnets, whereby said 
switching means is operated upon energisation of 
that particular electromagnet which occupies a 
predetermined position relatively to said actuat- 
ing device. 
oo 2. legistering apparatus comprising a plu- 
ïality of independently adjustable register de- 
vices arranged in spac'ed relationship, each of 
said register devices comprising a plurality of 
separately adjustable units of different denomi- 
4, national values, each such unit except that for 
the highest denomination, including "carry" 
means, an actuating device arranged adjacent 
said register devices, means operable fo more 
said actuating device into register and coacting 
5o driving engagement with any desired register 
device, said actuating device comprising a plu- 
rality of electromagnetically operable driving 
means corresponding fo the several denomina- 
tional units of a register device and adapted for' 
»5 operative engagement therewih, and a plu- 
rality of movable "carry" members adapted to 
be operated by said "carry" means of the corre- 
sponding denominational units ai predetermined 
positions of the latter, transfer means operable 
:') fo effect operation of said actuating device when 
saine is in driving engagement with a register 
device and thereby adjust the latter, remote con- 
trol means operable fo select any required reg- 
ister device and to control said transfer means 
5 fo predetermine the adjustment of said selected 
register device, said transfer device comprising 
a plurality of angularly movable escapement 
members, one for each of said denominational 
units of a register device, an angularly movable 
70 switch control member associated with each 
capement member, resilient means individual fo 
each coacting pair of escapement and switch con- 
trol members and urging saine in opposite di- 
rections, means normally preventing movement 
ï5 of either member by said resilient means, electro- 
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magneticalty controlled means individual to each 
escapement memberand 0perable to permit con- 
trolied, movements of said escapement member 
by the associated resilient means, driving means 
including .friction clutches operable when said 
actuating:device is-operatively engaged with a 
selected register device to move said switch con- 
tro[members forwardly in the direction of move- 
ment:of said escapement members and to the 
extent permitted byany prior adjustment of the 
latter,' switch means individual to each switch 
control member and. arranged to control the 
corresponding .electromagnetic driving means in 
the-actuating device, such switch means being 
arranged to be intermittently closed and opened 
duri-ng: forward movements of said switch con- 
trol member, the number of such switch opera- 
tions being dependent on the magnitude of said 
forward movement of the corresponding escape- 
ment .member, and means operatively connect- 
ing each of said movable "carry" members of the 
actuating-device to said electromagnetically con- 
trolted-means-for that escapement member of 
the-.transfer device which corresponds to the 
denominational unit of next higher value. 
3. legistering apparatus comprising a series 
of. individually adjustable register devices ar- 
ranged side by side, actuating, means movably 
supported adjacent said register devices, means 
including reversing gearing, operable to more 
saidactuating means over said series of register 
devices and into register and coacting driving 
engagement-with any one of such register de- 
vices, a series of electromagnets one for each 
of said-register devices and disposed in corre- 
sponding.positions a first magnetically operable 
switch means movable in unison with said actu- 
ating, means, such switch means being disposed 
in operative relationship with the correspond- 
ing..electromagnet when said actuating means 
is in" register with any. one of said .register 
vices, means operable to energise any one of said 
elëctromagnets fo select the corresponding reg- 
ister device, means operable belote one of said 
electromagnets is energised to select a particular 
register device, to energise momentarily and in 
sequence all those electromagnets which inter- 
vene between it and one end of the series there- 
of/said means being also operable fo energise 
momentarily and in the reverse order all such 
intervening electromagnets after the selected reg- 
ister device has been adjusted, two additional 
magnetically operable switch means movable in 
unison vith said first switch means and disposed 
one at each side thereof, whereby said additional 
swich means are disposed in operative rela- 
tionshipwith the electromagnets correspond- 
ing%o those register devices disposed on opposite 
sidesofany register device for the rime being 
in"Lregister with said actuating means, means 
controlled by said additional switch means for 
controlling said reversing gearing whereby said 
actating means will be caused to more in the 
requireddirection towards any selected register 
device/ locking means controlled bY said flrst 
switch means and adapted to lock said actuating 
means-inregister with the selected register de- 
vice,' means operable when said actuating means 

is in driving engagement withany, one of said. 
register-devices to operate-saidïactuating means 
to effect adjustment of said register device, and 
remote, control means, for said actuating. means, 
5 said remote control means including means opr 
erable to select a required-register .device and 
means operable .to control the-.adjustment of 
such selected register device by said actuating 
means. 
10 4. legistering apparatus, comprising a'plu- 
rality of independently adjustable register 
vices arranged in spaced relationship, a. plu- 
rality of separately adjustable elements of dif- 
ferent denominational values.in each-of said 
5 register devices, such adjustable elements being 
movable in opposite directions for addition and 
subtraction operations, an actuator device mov- 
ably supported adjacent said register devices, a. 
plurality of driving means in said actuator device 
20 for operative engagement with the correspond- 
ing denominational elements of each of said xeg- 
ister devices, such driving means comprising an 
"addition" pawl adapted for driving engagement 
with the corresponding-denominational element 
25 and a "subtraction" pawl similarly adapted, 
means operable to more either said addition pawl 
or said subtraction pawl to an operativeposi- 
tion, andsimultaneously to more the other pawl 
to an inoperative position, means operable to 
30 select any particular register device for opera- 
tion, actuator displacing means operable to more 
said actuator device into-register with. any 
selected register device, means operable to :effect 
coacting driving engagement between-said"reg- 
«5 ister driving means of the actuator device and 
the corresponding denominationalelements of 
a register device so selected, £ransfer means oper- 
able to effect a temporary record of numericat 
values to be registered by said selected register 
40 device, means operable to actuate said transfer: 
means to record required numerical values there- 
in, and means operable when said actuating 
vice is operatively engaged with said selected 
register device to effect operation of said trans, 
45 fer device, whereby said register operating means 
are actuated to impart to the corresponding 
denominational elements of the selected register 
device, movements of addition or subtraction 
corresponding to the numerical value previous- 
50 ly recorded by said transfer means.. 
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